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Executive  Summary 

The  World  Health  Organization  (WHO)  recently  described  “globesity”  as  a  global 
epidemic  affecting  300  million  people  worldwide  (WHO,  2004).  U.S.  adults,  as  well  as  military 
service  members  are  not  meeting  the  Healthy  People  2010  '’healthy  weight’  objective  that  ‘60% 
of  adults  will  have  a  healthy  weight’.  Questions  arise  related  to  the  influence  of  American 
cultural  norms  on  military  members,  as  compared  to  the  intended  influence  of  military  cultural 
values,  beliefs,  and  practices.  The  impact  of  failing  to  meet  a  national  health  goal  has  major 
health  implications,  since  adults  who  are  overweight  and  obese  are  at  increased  risk  for  disease 
co-morbidities  such  as  hypertension,  diabetes,  and  hyperlipidemia. 

Therefore,  a  study  was  conducted  using  preexisting  data  from  the  2005  Behavioral  Risk 
Factor  Surveillance  System  (BRFSS)  and  2005  Survey  of  Health  Related  Behavior  among 
Military  Personnel  (SHRB).  The  purpose  was  to  compare  the  influence  of  epidemiological 
factors  on  body  mass  index  (BMI)  and  vigorous  physical  activity  (PA)  in  two  samples  of  U.S. 
adults.  An  epidemiological  triad  model  framed  this  study  allowing  the  research  focus  to  shift 
away  from  the  traditional  biomedical  paradigm  and  encompass  a  broader  view  that  includes 
environmental  influences. 

Secondary  data  analysis  (SDA)  and  a  descriptive  comparative  design  were  used.  Over 
900  variables,  data  files,  codebooks  and  questionnaires  from  both  data  sets  were  reviewed.  Two 
sample  subsets  were  created  and  participants  were  restricted  to  the  ages  of  20  through  45  years  of 
age.  The  final  sample  for  the  BRFSS  was  N  =  13 1,377  and  for  the  SHRB,  N  =  14,852. 

Foundational  to  all  research  studies,  is  informed  consent,  which  was  the  topic  of  the 
manuscript  of  excellence  titled  The  Unique  Population  of  Military  Service  Members  and 
Informed  Consent.  The  purpose  of  this  article  was  to  explore  similarities  between  the  military 
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population  and  other  vulnerable  populations  regarding  the  risk  of  coercion.  The  three  ethical 
principles,  beneficence,  justice  and  respect  for  persons  were  reviewed  in  a  framework  of  the 
military  organization. 

The  second  manuscript  was  Body  Mass  Index  and  Physical  Activity  in  the  Unique 
Military  Environment.  The  purpose  of  this  article  was  to  lay  the  foundation  for  future  research 
by  presenting  a  review  of  the  literature  about  body  mass  index,  vigorous  PA,  and  an  overview  of 
the  unique  military  environment.  Unique  military  aspects  were  identified  as  1 )  mandatory 
physical  fitness  standards,  2)  deployment  readiness,  and  3)  access  to  health  care. 

The  third  manuscript  was  titled  The  Relationship  between  Body  Mass  Index  and  Vigorous 
Physical  Activity  in  a  Military  Population.  Data  were  analyzed  from  the  SHRB  sample  and  one¬ 
way  ANOVA  analysis  revealed  no  statistically  significant  differences  (p  =  .901)  between  mean 
BMI  and  three  different  levels  of  vigorous  PA  groups  (met  vigorous  PA  recommendations, 
insufficient  vigorous  PA  to  meet  recommendations,  and  no  vigorous  PA).  However,  there  was  a 
significant  difference  in  BMI  means  between  the  group  that  ‘passed  their  most  recent  physical 
fitness  test’  and  those  who  did  not  (p  =  .000).  Mandatory  physical  fitness  standards  are  one 
unique  component  of  the  military  environment  that  may  positively  impact  service  members’ 

BMI. 

The  title  of  the  fourth  manuscript  was  Access  to  Health  Care,  Body  Mass  Index  and 
Vigorous  Physical  Activity  in  a  U.S.  Adult  Population.  The  2005  BRFSS  sample  data  set  was 
analyzed  and  there  was  a  significant  difference  (p  =  .000)  between  mean  BMI  among  the  three 
vigorous  PA  groups.  Healthy  People  2010  ‘access  to  care’  objectives  were  compared  to  the 
study  results  and  the  national  goal  of  ‘100%  health  care  coverage’  was  not  met.  Only  81%  of  the 


Bosch,  3 


sample  reported  health  care  coverage.  BMI  was  significantly  lower  in  those  who  stated  they  had 
health  care,  versus  those  who  did  not  (p  =  .000). 

The  final  manuscript  was  Environmental  Influences  on  Body  Mass  Index  and  Vigorous 
Physical  Activity  in  Two  U.S.  Adult  Samples.  The  purpose  was  to  describe  unique 
environmental  factors  (deployment  readiness  and  access  to  care)  and  explore  their  relationship  to 
BMI  and  vigorous  PA.  Variables  extracted  were  age,  gender,  race/ethnicity,  BMI,  branch  of 
service  (SHRB),  veteran  status  (BRFSS),  vigorous  PA,  deployment  frequency,  and  access  to 
care.  Results  of  analyses  for  both  samples’  were  compared  to  HP  2010  Leading  Health 
Indicators:  1)  Overweight  or  obese,  2)  Physical  Activity  and  3)  Access  to  Health  Care.  The 
BRFSS  sample  did  not  meet  the  healthy  weight  objective  or  the  access  to  health  care  objective, 
but  did  meet  the  vigorous  PA  objective.  The  SHRB  sample  met  the  vigorous  PA  and  access  to 
health  care  objective,  but  did  not  meet  the  healthy  weight  objective.  The  lowest  mean  BMI  in 
the  deployment  group  was  the  group  who  had  ‘not  deployed  in  the  past  three  years’  and  the 
highest  mean  BMI  was  the  group  who  ‘deployed  three  times  in  the  past  three  years’  (p  =  .000). 

Overall,  the  data  analysis  for  this  dissertation  had  limitations  that  included  statistical 
significance  inflation  due  to  large  sample  size.  The  importance  of  calculating  effect  size  and 
Cohen’s  d  was  valuable  and  extremely  relevant  since  these  measurements  are  independent  of 
sample  size.  Bias  is  inherent  to  self-report  measurement  of  body  weight  and  height,  however 
according  to  the  literature;  results  most  likely  underestimated  the  obesity  prevalence.  Another 
limitation  was  the  size  and  demographic  differences  of  the  two  sample  groups,  therefore,  direct 
statistical  comparisons  between  the  two  groups  was  avoided. 

The  results  of  this  dissertation  research  study  illustrated  that  the  military  is  now  a 
stakeholder  in  the  worsening  public  health  issue  of  increasing  weight  in  the  U.S.  population. 
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Although,  military  members  exist  in  a  unique  culture  of  mandatory  fitness  standards,  deployment 
readiness,  and  access  to  health  care,  they  may  not  be  protected  from  the  overweight  trend  in  the 
U.S.  Service  members  emerge  from  family  cultures,  live  in  American  culture,  but  work  in  a 
military  culture.  Obesity  experts  agree  that  unless  future  studies  develop  strategies  to  change  the 
U.S.  obesogenic  environment,  it  is  likely  the  obesity  and  overweight  epidemic  will  continue 
unabated  in  both  the  military  and  the  non-military  environments. 
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Abstract 

Informed  consent  is  foundational  to  every  research  study  and  requires 
dedicated  communication  between  the  researcher  and  the  research  subject.  The 
history  of  informed  consent,  examples  of  inadequate  consent,  and  a  review  of  the 
optimal  consent  process  are  reviewed.  There  are  certain  populations  considered 
particularly  vulnerable  and  at-risk  for  coercion  to  participate  in  research  studies. 
Some  of  these  potential  research  subjects  are  prisoners,  mentally  disabled  persons, 
economically  disadvantaged  persons,  and  children.  Military  service  members  are 
not  “officially”  recognized  as  a  vulnerable  population,  but  may  be  placed  in 
situations  where  their  risk  of  coercion  is  increased.  When  military  members 
consent  to  serve  in  the  military,  consent  to  participate  in  research  studies  is  not 
automatic.  The  purpose  of  this  article  is  to  explore  similarities  between  the 
military  service  member  population  and  other  vulnerable  populations  regarding 
informed  consent  and  the  risk  of  coercion. 
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Introduction 

Informed  consent  is  foundational  to  any  research  study  and  requires 
dedicated  communication  between  the  researcher  and  the  research  subject. 
Informed  consent  is  a  process,  and  not  merely  a  single  event.  Informing  is  the 
transmission  of  the  research  ideas  and  essential  content  from  the  researcher  to  the 
potential  subject(s);  and  consent  is  the  potential  subject’s  agreement  to  participate 
in  a  research  study  (Bums  &  Grove,  2005).  Although  signing  of  the  consent  form 
is  a  tangible  and  visible  act,  the  process  begins  with  recruitment  and  continues 
through  the  course  of  a  research  study  (Paul,  2007).  Therefore,  initiating  the 
process  of  written  informed  consent  from  human  subjects  prior  to  beginning 
research  is  both  essential  and  ethical.  Without  informed  consent,  the  research 
study  is  in  peril,  ethical  principles  violated  and  the  rights  of  human  subjects  are 
unprotected. 

There  are  certain  populations  considered  particularly  vulnerable  and  at- 
risk  for  undue  coercion  to  participate  in  research  studies.  Some  of  these 
vulnerable  potential  research  subjects  are  prisoners,  pregnant  women,  mentally 
disabled  persons,  economically  disadvantaged  persons,  and  children.  Vulnerable 
persons  are  considered  less  able  to  defend  themselves  than  others  in  a  given 
situation  (Rose  &  Pietri,  2002).  Additional  safeguards  must  be  put  into  place 
during  conduction  of  the  research  studies  to  protect  the  rights  and  welfare  of  these 
populations.  Like  other  vulnerable  populations,  military  service  members  may  be 
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at  risk  of  undue  coercion  to  participate  in  research  studies.  Military  members  are 
not  “officially”  recognized  as  a  vulnerable  population,  but  may  be  placed  in 
situations  where  they  may  not  feel  free  to  defend  themselves  in  relation  to 
participation  in  research  studies. 

Service  members  are  obligated  to  obey  direct  and  lawful  orders  from 
superiors  or  face  the  possibility  of  judicial  punishment  in  the  military  court 
system.  Even  though  participation  in  research  is  not  subject  to  direction  or 
judicial  punishment  for  refusal,  the  very  nature  of  military  rank  and  organizational 
structure  may  add  to  feelings  of  coercion  or  pressure  to  enroll  in  research  studies 
if  they  are  conducted  or  coordinated  by  senior  officials.  This  unique  superior- 
subordinate  relationship  in  the  military  necessitates  special  protection  to  avoid 
coercion  or  undue  influence  on  a  military  research  participant  (McManus,  Mehta, 
McClinton,  DeLorenzo,  &  Baskin,  2005).  The  purpose  of  this  article  is  to  explore 
similarities  between  the  military  service  member  population  and  other  vulnerable 
populations  regarding  informed  consent. 

Historical  perspective 

During  the  first  half  of  the  twentieth  century,  prisoners  were  used  in  place 
of  laboratory  animals  to  test  cosmetic  toxicity.  The  Atomic  Energy  Commission 
irradiated  prisoners  in  their  earlier  experiments,  causing  sterility  and  severe  burns 
in  these  subjects  (Kiefer,  2007).  This  exploitation  of  prisoners  was  addressed  in 
1978,  when  the  Department  of  Health  and  Human  Services  (DHHS) 
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acknowledged  that  prisoners  are  under  unique  constraints  affecting  their  true 
voluntary  decision  to  participate  in  research.  Additional  protections  were  put  into 
place  for  the  protection  of  prisoners  and  today  this  group  is  no  longer  used  as  a 
population  of  convenience.  Currently,  the  only  research  conducted  with  prisoners 
is  that  which  actually  impacts  their  quality  of  life.  The  philosopher  Carl  Cohen 
argued,  research  outside  of  prisons  might  have  coercive  risk  as  well;  therefore  to 
the  degree  that  coercion  is  involved,  “feeling  coerced”  may  have  little  to  do  with 
actual  imprisonment  (Lerner,  2007). 

Conducting  research  with  children  also  poses  a  unique  challenge.  The 
risks  of  such  research  must  be  balanced  carefully  with  the  anticipated  benefits  of 
the  research.  Children  are  considered  a  vulnerable  population  because  they  are 
not  autonomous  and  do  not  yet  have  cognitive  ability  equal  to  that  of  an  adult 
(Parvizi,  Tarity,  Conner,  &  Smith,  2007).  In  the  Willowbrook  hepatitis  studies, 
institutionalized  children  were  purposefully  injected  with  hepatitis  in  the  quest  for 
an  effective  vaccine  (Blustein,  2007).  The  institutional  review  board  scrutinizes 
the  parameters  of  allowable  risk  more  closely  when  children  are  research  subjects. 
The  basic  consent  model  with  children  is  that  parents  provide  permission  for  the 
child  to  participate  in  research  and  children  also  provide  their  assent.  However, 
the  absence  of  dissent  should  not  be  misinterpreted  as  assent  (Hicks,  2007). 

Consider  another  group  that  is  also  considered  vulnerable,  that  of  a 
worker,  or  the  employee  of  an  organization.  The  infamous  Tuskegee  syphilis 
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study  began  in  1932  and  sadly  continued  for  40  years,  using  itinerant  black  farm 
workers  to  determine  the  effects  of  untreated  syphilis.  These  men  were  lied  to 
about  their  condition  and  not  given  standard  therapy  (Blustein,  2007).  Research 
studies  are  routinely  conducted  in  the  workplace,  and  include  educational 
institutions,  power  plants,  aircraft  cabins,  or  military  settings  (Rose  &  Pietri, 
2002).  Employees  of  organizations  may  experience  or  perceive  undue  pressure 
from  supervisors  to  participate  in  research  or  to  respond  to  a  study  in  such  a  way 
that  is  deemed  advantageous  to  the  organization.  Since  the  military  is  a  unique 
work  institution  with  a  unique  chain  of  command  structure,  military  members, 
like  workers  or  employees  of  an  organization,  may  fear  reprisal  from  leaders  if 
they  decline  to  participate  in  research  studies  or  surveys  when  solicited. 

Early  controversies  surrounding  the  protection  of  military  research 
subjects  arose  from  questions  regarding  service  members’  autonomy.  An 
autonomous  person  is  an  individual  who  is  capable  of  the  deliberation  of  personal 
goals  and  who  acts  under  their  own  direction  (Levine,  1986).  General  George 
Washington,  in  the  1700s,  had  scabs  from  the  lesions  of  people  who  were 
recovering  from  small  pox  infection  scratched  into  the  skin  of  his  soldiers.  This 
action  resulted  in  mild  disease,  but  ensured  the  troops’  small  pox  protection  and 
reduced  risk  for  a  future  pox  epidemic.  Numerous  soldiers  died  as  a  result  of  this 
tactic;  however  George  Washington’s  Army  won  the  War  for  Independence. 
Fortunately  this  mentality  changed  through  the  years.  In  1990,  Major  Walter 
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Reed  used  American  soldiers  to  document  the  mode  of  yellow  fever  transmission 
in  Havana,  Cuba.  Reed  drew  up  a  contract  and  outlined  the  risks  and  benefits  of 
the  study.  Although,  it  was  not  a  requirement  to  obtain  written  consent  during 
this  time,  the  ensuing  Yellow  Fever  Commission  was  regarded  as  the  first  to  use 
consent  documentation  (McManus,  et  al,  2005).  The  military  has  made  huge 
advances  this  past  century  regarding  informed  consent,  but  military  members  may 
still  need  additional  protection,  similar  to  those  of  vulnerable  populations. 

In  a  real  scenario,  general  military  service  members  were  randomly 
selected  to  participate  in  an  anonymous  DoD-sponsored  survey.  These  members 
were  instructed  to  report  to  the  appointed  place  and  time  on  the  military  base 
where  they  were  serving  on  active  duty.  The  members  listened  to  the  purpose  and 
overview  of  the  survey  from  a  civilian  spokesperson.  When  asked  if  there  were 
any  questions,  one  member  raised  their  hand  and  asked  if  the  survey  was 
mandatory  and  if  they  had  to  participate.  This  member  was  told  that  participation 
was  not  mandatory  and  they  were  free  to  leave  if  they  chose  not  to  participate. 

The  military  member  glanced  around  the  room  and  realized  that  they  could  indeed 
leave,  but  yet  did  not  feel  completely  free  to  leave.  Many  of  the  participants 
sitting  in  the  room  were  co-workers,  colleagues,  and  even  superiors.  This 
member  felt  if  they  walked  out,  other  people  might  follow  and  they  might  be 
judged  negatively.  Although  anonymity  when  participating  in  the  study  was 
assured,  a  decision  not  to  participate  would  not  have  been  anonymous.  In  this 
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true  account,  the  informed  consent  process  was  appropriately  explained  and  the 
military  member  was  not  unduly  coerced  to  participate.  However,  the  structure 
for  soliciting  participation,  the  wearing  of  military  uniforms  with  rank  and 
nametags  visible,  created  undue  pressure  on  the  military  member.  In  the  end,  the 
military  member  participated  in  the  study,  knowing  that  they  had  a  right  and 
“permission”  not  to  participate. 

The  military  organization  and  ethical  principles 

The  Belmont  Report,  issued  in  the  United  States  in  1979,  was  the  work  of 
the  National  Commission  for  the  Protection  of  Human  Subjects  of  Biomedical 
and  Behavioral  Research  and  is  considered  a  seminal  document  that  has  shaped 
ethical  standards  for  human  subject’s  research.  This  report  advanced  three 
principles  for  the  conduct  of  research:  beneficence,  justice,  and  respect  for 
persons  (Singer,  &  Bossarte,  2006). 

The  tenets  of  the  principle  of  beneficence  guides  the  researcher  in  securing 
the  overall  well  being  of  human  subjects  by  reducing  the  risks  involved  in 
research  studies.  The  application  of  justice  in  research  dictates  there  must  be  an 
equal  distribution  of  responsibility,  between  the  researcher  and  the  institutional 
review  board,  and  that  no  single  party  should  carry  an  unfair  burden  (Bankert  & 
Amdur,  2006).  The  respect  for  persons  principle  has  two  parts.  First,  individuals 
should  be  treated  as  autonomous  persons,  and  second,  persons  with  diminished 
autonomy  are  entitled  to  protection.  Military  members  may  have  diminished 
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autonomy  because  the  very  nature  of  belonging  to  the  military  organization 
requires  the  members  to  place  the  needs  of  the  military,  before  their  own  (Widnall 
&  Fogleman,  1995). 

Most  non-military  workers  (employees)  do  not  pledge  an  oath  before 
beginning  their  work  with  an  organization.  However,  before  beginning  service  to 
the  military,  military  members  raise  their  right  hands  and  swear  an  oath  of 
service.  With  this  oath  their  work  responsibilities  change.  Military  members 
serve  their  country  on  the  battlefield  and  embody  the  core  value  of  integrity.  But, 
should  military  service  include  completing  surveys  and  partaking  in  research 
studies  without  the  additional  protection  afforded  other  vulnerable  populations? 
When  does  consent  begin  and  when  does  it  end  for  a  military  worker  (employee)? 
One  could  argue  that  informal  informed  consent  might  actually  be  given  the  day  a 
service  member  enters  military  service,  signs  their  name  and  states  out  loud  their 
intent  to  bear  true  faith  and  allegiance  to  their  country.  However,  when  military 
members  consent  to  serve  in  the  military,  consent  to  participate  in  research  studies 
is  not  automatic. 

Protecting  Vulnerable  Populations 

The  military  is  a  unique  institution.  It  can  be  challenging  to  match 
traditional  military  themes  of  “service  before  self’  with  research  guidelines  of 
informed  consent.  The  researcher  must  bear  the  responsibility  for  ensuring 
research  conducted  with  vulnerable  populations  as  well  as  with  military  service 
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members  be  explained  fully  and  always  be  based  on  their  complete  and  voluntary 
informed  consent.  Service  members  should  be  aware  of  their  right  to  refuse  to 
participate,  with  no  concerns  about  hidden  ramifications  or  punishment  if  they 
decline. 

Human  research  subjects  should  expect  a  written  explanation  about 
confidentiality  and  how  it  will  be  maintained,  and  an  explanation  about  potential 
future  uses  of  study  data,  as  well  as  publications  and  presentations  of  data.  They 
should  also  be  informed  that  they  have  the  right  to  re -negotiate  consent  and  be 
completely  protected  and  fully  informed  (Corti,  2000).  Researchers  conducting 
research  with  vulnerable  populations  should  ensure  that  their  subjects’  ethical 
rights  are  fully  protected  and  any  perceptions  of  coercion  are  openly  and 
appropriately  addressed. 

Conclusions 

It  is  often  said  that  those  who  ignore  history  are  condemned  to  repeat  it. 
Therefore  continuous  dialogue  about  informed  consent  issues  will  continue  to  lay 
the  groundwork  for  research  protective  guidelines.  Study  subjects  are  more  aware 
of  their  rights  than  they  were  in  years  past.  A  network  of  institutional  review 
boards  has  been  established  at  government  agencies  and  research  universities 
throughout  the  country.  Now,  instead  of  being  excluded,  vulnerable  populations 
actively  pursue  participation  in  research  protocols.  The  Belmont  Report  is  more 
relevant  than  ever  and  has  fostered  the  current  era  of  even  greater  protectionism  in 
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research  (Blustein,  2007).  This  discussion  of  the  unique  military  population 
illustrated  a  potential  vulnerable  population  of  human  research  subjects.  There  is 
a  connection  between  the  treatment  of  military  service  members  as  protected 
human  subjects  and  the  country’s  national  security  and  protection.  After  all, 
soldiers  who  fight  to  protect  the  human  rights  of  others  must  also  be  protected  and 
deserve  nothing  less. 
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Abstract 

The  focus  of  this  descriptive-comparative  study  is  to  investigate  the  epidemiologic 
factors  associated  with  increased  body  mass  index  in  active  duty  military  engaged  in 
vigorous  physical  activity.  These  factors  will  be  framed  using  the  traditional 
Epidemiological  Triad,  composed  of  the  host,  the  agent,  and  the  environment.  The 
associated  variables  are  age,  gender,  branch  of  service,  race  and  body  mass  index  (the 
host),  vigorous  exercise,  fast  food  intake,  and  fruits/vegetable  intake  (the  agent),  and 
mandatory  fitness  standards,  deployment  readiness,  and  access  to  care  (the 
environment).  Despite  high  rates  of  self-reported  vigorous  exercise,  the  military  is  far 
from  meeting  the  Healthy  People  2010  Healthy  Weight  objective.  The  research 
questions  will  be  answered  through  secondary  analysis,  using  data  obtained  from  the 
2005  Survey  of  Health  Related  Behavior  among  Military  Personnel  and  the  2005 
Behavioral  Risk  Factor  Surveillance  System.  The  military  sample  will  be  compared  to 
the  non-military  sample  to  assess  for  groupwise  differences  and  relationships  on  the 
variables  of  interest.  Descriptive  statistics  will  be  used  to  describe  both  samples  and 
the  study  variables.  Parametric  and  non-parametric  statistical  tests  will  be  used  to 
examine  the  relationships  between  the  host  variables  and  the  agent  variables,  between 
the  host  variables  and  the  environment  variables,  and  between  the  agent  variables  and 
the  environment  variables  for  each  data  set  (based  on  the  Epidemiological  Triad 
Model).  Logistic  regression  will  be  used  in  an  attempt  to  build  a  predictive  model  of  high 
body  mass  index  based  on  the  study’s  variables.  It  is  hoped  that  examination  of  this 
data  will  provide  a  better  understanding  of  the  environmental  factors  that  impact  the 
military  populations  body  mass  index  as  it  relates  to  vigorous  exercise.  Understanding 
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this  relationship  will  ensure  the  optimal  health  of  the  military  service  members  and 
enhance  operational  readiness  of  the  US  fighting  forces. 


SECTION  A:  SPECIFIC  AIMS 

The  2005  Department  of  Defense  (DoD)  Survey  of  Health  Related  Behaviors  Among  Military 
Personnel  (SHRBAMP)  results  concluded  that  overweight  or  pre-obesity  in  military  personnel  is  now 
higher  than  in  the  non-active  duty  population.  Consistent  with  the  nationwide  trend,  overweight  based 
on  body  mass  index  (BMI),  increased  from  50.0%  in  1995  to  60.5  %  in  2005  for  active  duty  members 
aged  20  or  older.  These  results  parallel  a  concurrent  increase  in  strenuous  exercise  consistent  with 
the  military’s  emphasis  on  physical  fitness  (Bray,  Olmsted,  Sanchez,  &  Hartzell,  2006)  and  suggest 
that  overweight  originates  from  other  factors,  besides  physical  activity  (Prentice  &  Jebb,  1995). 

The  former  US  Surgeon  General  of  the  United  States  Public  Health  Service,  Dr.  Richard  H. 
Carmona,  stated  that  the  threat  of  obesity  in  America  is  as  real  as  the  threat  of  weapons  of  mass 
destruction  (Basu,  2004).  Active  duty  military  personnel  are  at  increased  risk  for  disease  co¬ 
morbidities  related  to  being  overweight  and  this  trend  can  affect  troop  retention  and  threaten  the 
military’s  operational  readiness.  Our  long  term  goal  is  to  understand  the  relationship  between  body 
mass  index  and  vigorous  physical  activity  in  an  active  duty  population  living  in  a  unique  military 
environment  that  includes  access  to  care,  mandatory  physical  fitness  standards,  and  readiness  for 
deployment. 

The  purpose  of  this  study  is  to  describe  epidemiological  factors  associated  with  increased  BMI 
in  active  duty  military  personnel  engaged  in  vigorous  physical  activity.  The  overall  objective  is  to 
analyze  existing  data  from  the  2005  DoD  SHRBAMP,  and  compare  these  data  to  existing  data  from  a 
non-DoD  national  survey,  the  2005  Behavioral  Risk  Factors  Surveillance  Survey  (BRFSS).  Despite 
emphasis  on  fitness  and  readiness,  the  US  military  has  experienced  substantial  increases  in 
overweight  and  obese  personnel  (Poston  et  al,  2005).  The  central  hypothesis  is  that  there  will  be 
no  difference  in  BMI  rates  and  vigorous  exercise  between  active  duty  military  personnel  in  a  unique 
epidemiological  environment  and  a  non-active  duty  comparison  group.  If  there  is  no  difference,  then 
current  reliance  on  the  unique  environment  of  the  military  for  control  of  BMI  must  be  revaluated  and 
other  mechanisms  identified  to  address  high  BMI  rates  and  potential  co-morbid  conditions. 

The  variables  will  be  framed  by  the  Epidemiological  Triad  Model,  which  was  originally  used  to 
address  infectious  disease  epidemics,  but  noncommunicable  diseases  have  also  benefited  from  this 
approach  (Mullis,  et  al,  2004).  We  propose  using  the  model  to  frame  this  study,  moving  the  research 
focus  away  from  the  traditional  biomedical  paradigm,  and  examining  it  in  an  epidemiologic  framework 
with  a  much  broader  view  (Egger,  2003).  The  model  will  be  comprised  of  the  host  (age,  gender, 
branch  of  service,  race  and  BMI),  the  agent  (vigorous  exercise,  fast  food  intake  and  fruit  and 
vegetable  intake)  and  the  environment  (access  to  care,  mandatory  fitness  standards,  and  deployment 
readiness).  This  study  proposes  a  unique  and  innovative  view,  not  solely  from  an  individual 
perspective,  but  from  an  epidemiological  standpoint  better  suited  to  develop  future  intervention 
programs, 

The  specific  aims  of  the  study  are: 

1 .  To  describe  the  relationship  between  epidemiologic  factors  and  increased  BMI  in  active 
duty  military  who  report  engaging  in  vigorous  activity  in  the  2005  SHRBAMP  and  non-active  duty  who 
report  engaging  in  vigorous  activity  in  the  national  health  survey. 
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2.  To  compare  the  relationship  between  epidemiologic  factors  and  increased  BMI  in  active 
duty  military  personnel  and  non-active  duty  who  report  engaging  in  vigorous  activity  in  the  national 
health  survey. 

3.  To  determine  the  appropriateness  of  the  Epidemiological  Triad  model  to  frame  the 
comparison  of  increased  BMI  in  active  duty  military  and  non-active  duty  who  report  engaging  in 
vigorous  activity  in  the  national  health  survey. 

This  study  proposes  a  unique  and  different  view  from  an  epidemiological  standpoint,  not  solely 
a  behavioral  one.  An  understanding  of  the  epidemiological  triad  will  assist  the  health  care 
professionals  in  understanding  the  weight  problems  of  the  patient  population.  Armed  with  this  fresh 
perspective,  the  researcher  hopes  to  discover  helpful  insights  in  how  to  design  future  weight  loss 
interventions  that  are  effectively  customized  to  the  needs  of  the  military  and  identify  aspects  of  the 
military  environment  that  impact  BMI. 
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Military  Relevance 

The  epidemic  of  overweight  and  obesity  (as  measured  by  BMI)  affects  the  military  services  of 
the  United  States  in  numerous  ways.  It  has  a  direct  effect  on  retention  of  new  recruits,  in  that,  almost 
80%  of  military  recruits  who  exceed  BMI  standards  at  enlistment,  leave  the  service  before  completing 
their  first  term  (Institute  of  Medicine,  2003).  These  issues  could  threaten  the  welfare  and  operational 
readiness  of  the  U.S.  military. 

The  military  is  a  unique  culture  with  policies  firmly  in  place  regarding  physical  fitness 
requirements.  In  early  2004,  the  Air  Force  instituted  a  health  based  fitness  assessment  and 
screening  test  to  determine  if  personnel  were  physically  fit  (US  Medicine  Information  Central,  2003). 
Personnel  were  given  duty  time  for  exercise  and  activity  levels  increased.  Subsequently,  the  Air 
Force  no  longer  solely  measures  “fatness”,  (weighing  its  members,  measuring  BMI)  but  measures 
“fitness”  (waist  circumference,  timed-run,  and  calisthenics,)  Despite  this  new  mandate,  77.1%  males 
(35  years  and  older)  in  the  Air  Force  are  overweight  and  21  %  are  obese.  New  fitness  programs, 
weight  requirements,  and  annual  evaluations  may  not  be  sufficient  to  ensure  a  fit  and  ready  force. 

Soldiers  in  the  Army  must  maintain  their  physical  fitness  levels  to  complete  their  arduous 
mission  of  ground  troop  support.  Their  BMI  statistics  are  virtually  identical  to  the  Air  Force.  The 
Navy’s  current  rate  of  overweight  males  (based  on  BMI),  ages  35  and  older,  is  the  highest  at  80.1%, 
with  23.1%  obese.  These  are  all-time  high  figures  for  all  the  services,  and  the  numbers  are 
increasing  every  year. 


Figure  7.2  Elevated  BMI  by  Service,  2005a  (based  on  199S  XHLBI  BMI  Guidelines) 


Weight  and  Fitness 


"Differences  in  total  Body  Mass  Index  (BMI)  are  significant  at  die  .05  level  for  Army  vs.  Navy.  Navy  vs.  Marines.  Navy  vs.  Air  Force,  and 

Marines  vs.  Air  Force.  National  Heart.  Lung,  and  Blood  Institute  (NHLBlj  defined  BMI  greater  than  25  as  a  screener  for  overweight 
status.  BMI  is  based  on  self-reports  of  height  and  weight  and  does  not  differentiate  between  muscle  and  fat.  Numbers  in  bars  may  not 
sum  to  totals  because  of  rounding. 


Despite  nation-wide  interest  in  Healthy  People  2000  and  2010  objectives,  few  published 
studies  have  examined  the  objectives  with  regards  to  military  personnel.  However,  one  study 
reported  progress  toward  the  Healthy  Behavior  2010  ‘physical  exercise’  objective  across  all  active- 
duty  services  as  measured  by  the  1995,  1998,  and  2002  DoD  SHRBMP  (Bray,  Olmsted,  Williams, 
Sanchez,  &  Hartzell,  2006).  Self-reported  regular  physical  fitness  and  strenuous  exercise  increased 
in  all  the  services,  consistent  with  the  military’s  emphasis  on  fitness. 

However,  another  Healthy  People  2010  objective  is  >  30%  of  Americans  will  engage  in 
vigorous  physical  activity  at  least  three  times  a  week.  The  2002  DoD  SHRBMP  results  showed  that 
70%  of  military  personnel  self-reported  that  they  met  this  objective.  In  2005,  the  definition  of 
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“vigorous  exercise”  was  redefined;  but  the  results  were  still  high  at  57.6%,  far  exceeding  HP  2010 
goals.  Despite  these  high  rates  of  self-reported  vigorous  exercise,  the  military  is  still  far  from  meeting 
the  HP  2010  Healthy  Weight  objective.  This  study  will  explore  this  unexpected  and  potentially 
dangerous  disconnection  between  these  two  measured  objectives. 

Conceptual  Framework 

The  traditional  epidemiological  triad  model  (host,  agent,  and  environment)  has  historically  been 
applied  to  infectious  disease  epidemics.  In  the  traditional  model,  the  host  could  refer  to  fleas  or  cattle 
that  carry  infection,  the  agent  might  refer  to  drinking  water  or  mosquitoes  that  transmit  the  infection, 
and  the  environment  might  refer  to  a  situation  that  contributes  to  transmission  of  infection  such  as 
crowded  living  conditions. 

Epidemics  have  been  best  controlled  when  attention  is  paid  to  all  three  points  of  the  triad.  In 
1980,  William  Haddon  applied  the  triad  approach  to  injury  prevention  and  this  led  to  large-scale 
reductions  in  motor  vehicle  injuries  in  the  ensuring  years  (Egger,  2003).  The  researcher  proposes 
that  body  mass  index  in  the  military  could  be  tackled  in  a  similar  fashion  with  the  same  successful 
results.  The  variables  associated  with  each  triangle  of  the  triad  will  be  clarified,  as  well  as  their 
relationship  to  each  other  and  potential  interventional  approaches  can  be  identified.. 

The  host  corner  of  the  triad  has  been  traditionally  the  target  for  most  weight  control 
interventions  and  defined  as  biological  factors  and  behavioral  choices  of  the  individual.  The  agent 
corner  of  the  triad  has  been  viewed  as  the  active  cause  of  the  problem,  which  is  energy  input  and 
energy  expenditure  of  the  individual  (exercise  and  physical  activity).  The  environment  corner  has 
been  defined  as  the  physical,  economic,  and  sociocultural  factors  of  the  population.  Modern 
environments  have  lead  to  changes  in  food  production  (increased  fast  food  intake,  for  example)  and 
energy-saving  technologies  (dependence  on  automobiles),  which  favor  a  positive  energy  balance  and 
a  predisposition  for  an  obese  population. 
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Body  Mass  Index  (BMI)  and  the  Epidemiological  Triad 


AGENT 


Variables 

Variables 

•  Vigorous  exercise 

■  Mandatory  fitness 

•  Fast  food  intake 

standards 

•  Fruits  and  vegetable  intake 

■  Deployment  readiness 

■  Access  to  care 

Review  of  the  Literature 


Healthy  body  weight  is  an  extremely  complex  issue.  Maintenance  of  fitness  and 
appropriate  BMI  by  military  personnel  is  affected  by  each  person’s  genetics,  physiology,  age,  physical 
activity  level,  diet,  environment,  and  social  background.  Some  of  these  factors  are  biologically 
programmed;  some  can  be  manipulated  by  the  individual,  while  other  factors  require  environmental 
changes  (Institution  of  Medicine,  2003). 

Specific  aim  #1 :  To  describe  the  relationship  between  epidemiologic  factors  (host  =  age,  gender, 
branch  of  service,  race  and  BMI,  the  agent  =  vigorous  exercise,  fast  food  intake  and  fruit  and 

vegetable  intake  and  the  environment  =  access  to  care,  mandatory  fitness  standards,  and 

deployment  readiness)  and  increased  BMI  in  active  duty  military  who  report  engaging  in  vigorous 

activity  in  the  2005  SHRBAMP. 

Individual  soldier  combat  readiness  through  enhanced  physical  fitness  is  a  major  emphasis  in 
the  United  States  military  (Wynd  &  Ryan-Wenger,  1998).  The  physical  fitness  of  military  personnel  is 
an  important  attribute  that  directly  influences  the  effectiveness  of  the  military  organization  and  the 
outcomes  of  the  mission.  Each  branch  of  the  U.S.  armed  forces  has  unique  standards  for  physical 
fitness  and  weight  standards,  as  well  as  programs  and  policies  in  place,  to  ensure  compliance  with 
these  standards  (Robbins,  Chao,  Fonseca,  Snedecor  &  Knapik,  2001). 

There  have  been  significant  shifts  in  eating  habits  and  exercise  during  the  past  20  years  and 
the  military  has  not  been  immune  to  those  shifts.  Some  of  these  changes  are  in  food  availability  and 
composition  (increased  fast-food  consumption),  and  technological  changes  that  greatly  decrease 
physical  movement  and  activity  (IOM,  2003).  This  reduction  in  physical  activity  is  inherent  to  the  new 
modern  military,  with  more  jobs  reflecting  a  sedentary  emphasis  as  opposed  to  years  past. 

In  affluent  societies,  foods  high  in  fat  are  abundant  and  physical  activity  has  been  drastically 
reduced.  For  the  individual  who  is  susceptible  to  obesity,  this  excess  of  food  energy  leads  to  an 
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accumulation  of  fat  in  cells,  and  eventually  to  obesity.  Therefore,  the  activity  levels  required  to  meet 
the  fitness  standards  in  today’s  military  may  not  be  adequate  to  prevent  an  overweight  epidemic  in  an 
obesogenic  environment  (Eggers,  et  al,  2003). 

The  effects  of  excess  weight  are  far-reaching  and  can  impact  the  performance  of  military 
members.  Several  studies  have  reported  success  rates  for  maintaining  weight  loss  have  been  low, 
obesity  experts  to  argue  the  single  most  effective  approach  is  prevention  (Robbins,  Chao, 
Baumgartner,  Runyan,  Oordt,  &  Fonseca,  2006).  Naghii  (2006)  stated  preventing  obesity  or  treating  it 
in  the  initial  stages  was  more  effective  than  attempts  to  lose  weight.  Data  suggest  that  higher  levels 
of  physical  activity  (PA)  at  baseline  are  associated  with  a  reduction  in  the  future  risk  of  becoming 
overweight.  This  could  have  relevance  in  a  military  population,  as  the  rates  of  overweight  personnel 
are  much  higher  over  age  20,  as  compared  to  20  and  younger.  In  the  2006  nonrandomized 
controlled  trial,  Robbins  et  al.,  concluded  intervention  was  effective  at  preventing  weight  gain  in  a 
large-scale  population,  as  compared  to  the  control  groups.  Targeting  the  younger  military  members 
and  implementing  prevention  programs  early  in  their  careers,  may  be  a  worthwhile  strategy  to  prevent 
future  weight  gain. 

Physical  activity  represents  an  important  component  of  the  epidemiological  triad,  and 
represents  the  individual’s  energy  expenditure.  Reductions  in  physical  activity  due  to  modernized  and 
industrialized  societies,  has  likely  contributed  to  positive  energy  balance  and  weight-gain.  Among 
adults  who  have  successfully  maintained  weight  loss  over  time,  a  common  factor  is  increased 
physical  activity  (Klem  et  al.,  1997  (as  cited  in  Institute  of  Medicine,  2003). 

Sakuta  &  Suzuki  (2006)  conducted  a  cross-sectional  analysis  of  the  association  between 
duration  of  physical  activity  and  the  presence  of  cardiovascular  risk  factors  in  middle-aged  male 
personnel  of  the  Self-Defense  Forces  during  a  routine  retirement  check-up.  Using  univariate 
regression  analysis,  duration  of  high  intensity  PA  (not  moderate  or  low  intensity),  inversely  correlated 
with  BMI,  triglyceride  and  glucose  levels,  as  well  as  blood  pressure.  Numerous  studies  have  reported 
similar  findings,  that  physical  activity  may  reduce  the  incidence  of  chronic  diseases  by  favorably 
altering  blood  lipid  profiles,  reducing  body  fat,  and  improving  lean  body  mass  (Eliakim  et  al,  1997,  as 
cited  in  Institute  of  Medicine,  2003). 

Another  important  dietary  factor  is  the  increased  consumption  of  fast  food.  Its  origins  date 
back  to  the  1950s  and  it  has  evolved  into  a  dominant  eating  pattern  in  the  U.S.  There  are  several 
studies  that  address  fast  food  as  it  relates  to  the  obesity  epidemic  or  the  increased  BMI  in  service 
members.  In  a  2005  study  (Pereira,  Kartashov,  Ebbeling,  Van  Horn,  Slattery,  Jacobs,  &  Ludwig), 
over  3000  participants  in  the  CARDIA  study  were  followed  up  with  repeated  dietary  assessments  over 
a  15-year  study.  The  results  showed  a  strong  positive  association  between  increased  fast-food 
consumption,  weight  gain  and  insulin  resistance. 

Specific  Aim  #2;  To  describe  and  compare  the  relationship  between  epidemiologic  factors  (host  = 
age,  gender,  branch  of  service,  race  and  BMI,  the  agent  =  vigorous  exercise,  fast  food  intake  and 
fruit  and  vegetable  intake  and  the  environment  =  access  to  care,  mandatory  fitness  standards,  and 
deployment  readiness)  and  increased  BMI  in  active  duty  military  personnel  and  non-active  duty  who 
report  engaging  in  vigorous  activity  in  a  national  health  survey. 

In  a  study  by  Adams  &  Schatzkin  (2006)  published  in  the  New  England  Journal  of  Medicine, 
the  authors  reiterated  that  obesity  (BMI  >_30.0)  is  associated  with  an  increased  risk  of  death. 

However,  the  relationship  between  being  overweight  (BMI  of  25.0-29.9)  and  an  increased  risk  of 
death  had  not  been  as  extensively  studied.  This  study  prospectively  examined  BMI  in  relation  to  the 
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risk  of  death  from  any  cause,  in  approximately  525,000  U.S.  males  and  females  from  the  National 
Institute  of  Health  (NIH)-AARP  cohort,  between  the  ages  of  50-71 .  (Although,  the  average  of  the 
military  member  is  much  younger,  it  can  be  argued  that  the  younger  end  of  this  cohort  could  be 
active-duty,  while  others  in  the  upper-age  spectrum  could  represent  military  veterans).  During  the 
follow-up  period  often  years,  analyses  showed  an  increased  risk  of  death  in  both  overweight  and 
obese  subjects.  In  analyses  of  BMI  during  midlife  (age  50),  among  those  who  had  never  smoked,  the 
associations  with  the  risk  of  death  increased  by  20-40%  among  overweight  persons,  and  by  two  to 
three  times  among  obese  persons.  As  increased  BMI  (overweight)  in  military  members  is  now  equal 
or  higher  than  the  civilian  community,  this  suggests  long-term  effects  on  morbidity  and  mortality  risk, 
as  well  as  soaring  health  care  costs  in  the  DoD. 

Riley,  et  al  (2005)  conducted  a  prospective  study  to  examine  the  effectiveness  of  self- 
assessed  fitness  and  exercise  in  predicting  objectively  measured  physical  fitness.  The  1 ,583  male 
subjects  (entering  the  Marine  Corp)  completed  a  questionnaire  and  an  objective  fitness  test. 
Multivariate  modeling  found  numerous  measures  of  self-assessed  fitness  were  all  associated  with  the 
objective  fitness  score.  If  the  subjects  self-assessed  a  high  level  of  fitness,  this  correlated  with  a  high 
score  on  a  fitness  test.  This  study  has  important  ramifications  with  the  results  of  the  2005 
SHRBAMP,  where  the  majority  of  military  members  self-reported  high  rates  of  regular  and  vigorous 
physical  exercise  (56%-73%),  yet  the  calculated  variable  of  their  BMI  was  at  an  all-time  high,  61%.  It 
is  possible  military  members  inflate  their  self-reported  physical  activity  frequency,  as  well  as  PA 
intensity. 

The  effects  of  physical  activity  on  weight  and  health  may  be  influenced  by  age.  In  a  2004 
study  by  Hawkins  &  Cockburn  et  al,  the  purpose  was  to  describe  the  prevalence  of  moderate  and 
vigorous  physical  activity  among  40,000  native  Californians  in  relation  to  age,  gender,  education,  and 
self-reported  disease  risk  factors.  The  relationship  between  demographic  variables,  chronic  disease 
risk  factors,  and  meeting  physical  activity  (PA)  guidelines  was  analyzed.  Significant  age  and 
education  gradients  existed  for  both  moderate  and  vigorous  PA.  An  inverse  association  was  noted 
between  PA  guidelines  and  prevalence  of  chronic  disease  risk  factors.  This  study  could  have 
implications  for  more  effective  targeting  of  PA  guidelines  of  U.S.  adults,  including  those  serving  in  the 
military.  In  contrast  to  the  2005  SHRBAMP  self-reported  results,  only  22.3%  of  the  total  group 
reported  moderate  amounts  of  PA  (according  to  CDC  and  ACSM  guidelines)  and  37.4%  reported 
vigorous  amounts  of  PA.  In  addition,  an  inverse  association  was  noted  between  both  types  of  PA  and 
prevalence  of  chronic  disease  risk  factors. 

However,  the  effects  of  health  education  have  initiated  a  shift  from  personal  to  environmental 
factors  of  eating  and  physical  activity.  In  a  (2006)  study,  Brug,  Lenthe,  &  Kremers,  six  systematic 
reviews  were  conducted  of  environmental  correlates  and  interventions  for  weight-related  eating 
behaviors  and  physical  activity  for  both  children  and  adults.  The  review  of  297  observational  studies 
illustrated  few  studies  of  environmental  associations  have  been  replicated.  The  researchers  argued 
that  better-designed  and  vigorous  research  on  the  true  importance  of  environmental  factors  for 
obesogenic  behavioral  change  is  needed. 

Specific  Aim  #3;  To  determine  the  appropriateness  of  the  Epidemiological  Triad  model  to  frame  the 
comparison  of  increased  BMI  in  active  duty  military  and  non-active  duty  who  report  engaging  in 
vigorous  activity  in  the  national  health  survey. 

The  overweight  military  population  has  been  traditionally  targeted  via  behavioral  weight  loss 
programs  (both  individual  and  group).  The  epidemiological  model  will  facilitate  interventions  to 
operationalize  variables  in  a  new  and  innovative  way,  using  all  three  corners  of  the  triad,  the  host,  the 
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agent,  and  the  environment.  Endocrine  scientists  assert  an  epidemiological  model  may  be  a  more 
comprehensive  way  to  look  at  increased  BMI  than  the  traditional  energy  balance  model  (The 
Endocrine  Society,  2007). 

If  increased  BMI  is  associated  with  military  environmental  factors,  current  and  future  research 
should  focus  on  environmental  changes,  as  well  as  the  individual’s  willpower  and  health  behavior 
choices  (Cornell  University,  2007).  The  military  fitness  standards  may  have  to  be  re-evaluated  or  the 
physical  activity  levels  of  military  personnel  increased. 

Documenting  the  environmental  influences  on  a  population’s  physical  activity  and  eating 
behaviors  poses  a  considerable  challenge,  as  these  influences  are  difficult  to  define  and  measure.  A 
new  era  of  research  about  methods  that  measure  exercise  and  eating  behavior  associated  with 
environmental  factors  is  clearly  needed  (French,  Story,  &  Jeffery,  2001).  A  population’s  ability  and 
opportunity  to  make  healthful  behavior  changes  may  depend  on  the  environment.  Egger  and 
Swinburn  (1997)  suggested  many  years  ago  that  obesity  should  be  regarded  as  a  normal  response  to 
an  abnormal  environment. 

SECTION  C:  PRELIMINARY  STUDIES 


In  the  proposed  study,  data  from  the  2005  DoD  Survey  will  be  matched  and  compared  to  data 
from  a  non-DoD  national  survey  data  sets,  the  2005  Behavioral  Risk  Factor  Surveillance  Survey 
(BRFSS).  The  purpose  of  this  comparison  will  be  to  identify  and  describe  epidemiologic  factors 
associated  with  increased  BMI.  Data  will  be  analyzed  to  assess  comparability  of  military  personnel 
characteristics  to  non-military  personnel  while  controlling  for  epidemiologic  factors  unique  to  the 
military. 

2005  Survey  of  Health  Related  Behaviors  Among  Military  Personnel  (SHRBAMP) 

DoD  Surveys  of  Health  Related  Behaviors  Among  Military  Personnel  (SHRBAMP)  are  cross- 
sectional  and  designed  to  represent  active-duty  service  members  from  all  branches  of  the  military 
stationed  worldwide.  The  survey  is  conducted  every  3  years  and  has  been  used  by  the  DoD  to  track 
changes  in  health  behaviors.  The  SHRBAMP  was  initiated  in  1980  and  the  2005  survey  is  the  9th  in 
the  series.  In  2005,  DoD  expanded  the  scope  of  the  survey  to  include  National  Guard  and  Reserve 
members.  This  expansion  will  allow  the  researcher  to  gain  vital  health  information  about  the  Reserve 
component  and  make  comparisons  to  military  reservist’s  health  behaviors  from  the  national  survey 
data  sets. 

The  SHRBAMP  is  sponsored  by  the  Office  of  the  Assistant  Secretary  of  Defense  and  the  2005 
sample  size  was  16,000  military  service  members.  Data  primarily  was  collected  from  participants  in 
group  sessions  on  military  installations.  The  survey  was  a  self-administered  paper-and-pencil 
questionnaire  designed  for  optical-mark  reader  scanning  and  contained  measures  regarding  self- 
reported  specific  health  risk  behaviors.  This  researcher  conducted  an  evaluation  of  this  data  set  and 
applied  specific  criteria  to  ensure  its  validity  and  reliability. 

Accessing  data  set  and  accompanying  documentation:  The  2005  DoD  SHRBAMP  is  easily 
located  on  the  web  and  includes  a  highlight  report,  a  final  report  and  public  use  file  code  book.  The 
analytical  data  is  available  from  DoD  if  one  is  directly  involved  in  DoD  health  promotion  or  research, 
and  upon  completion  of  a  non-sensitive  data  use  agreement.  This  agreement  requires  the  researcher 
to  give  information  about  research  intent,  school  program,  and  specific  plans  for  the  data  analysis. 

The  codebook  contains  information  about  the  variables,  recoding  information,  coding  schemes  and 
summary  statistics.  Since  the  original  survey  was  completed  in  1985,  there  is  helpful  information 
about  how  the  survey  has  evolved,  based  on  the  changing  health  risk  behaviors  of  the  military  force. 
The  research  teams’  names  are  listed  with  a  specific  point  of  contact. 
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Data  quality  assessment:  This  survey  is  the  9th  in  a  series  and  well-received  in  the  scientific 
community.  The  DoD  survey  was  collected  and  analyzed  by  a  civilian  contract  company,  RTI 
International.  The  procedures  and  data  processing  are  clearly  described  in  both  the  highlights  and 
final  report.  Both  reports  are  well  organized  and  contain  a  well  written  methodology  section,  including 
sampling  design. 

During  the  Fall  of  2005,  a  pilot  study  was  conducted  at  one  installation  per  service  to  test  the 
adequacy  of  item  wording,  formatting  and  response  choices.  Based  on  feedback  from  debriefings  of 
participants,  some  item  formatting  was  modified  to  improve  clarity.  In  total,  48  new  questions  were 
added  to  the  2005  survey  to  reflect  changing  health  behavior  trends. 

The  survey  report  states  that  during  the  Phase  I  group  sessions,  participants  were  assured  of 
anonymity,  informed  of  the  voluntary  nature  of  the  survey,  and  an  ombudsperson  was  placed  at  every 
sample  site  during  data  collection.  However,  if  an  eligible  member  failed  to  attend  their  scheduled 
survey  session,  they  were  contacted  and  asked  to  attend  a  subsequent  one. 

Sampling  technique:  The  target  population  included  all  military  personnel  who  were  on  active 
duty  during  the  time  of  data  collection  (April  through  August  2005).  A  primary  objective  of  the 
sampling  design  was  to  facilitate  the  group  administration  of  the  survey  on-site.  Due  to  the  worldwide 
distribution  of  military  personnel,  a  dual-mode  sampling  design  was  developed  and  included  group- 
administration  at  large  installations  including  ships,  and  surveys  mailed  to  persons  in  smaller 
locations  where  an  on-site  group  session  was  not  practical.  This  survey  is  a  multistage  cluster 
sample  with  duty  stations  and  ships  representing  the  geographic  or  primary  sampling  units.  The 
group-administered  portion  of  the  study  was  referred  to  as  Phase  I  and  the  mail  portion  was  Phase  2 
of  the  data  collection  effort  (2005  DoD  SHRBAMP  Executive  Summary). 

The  final  sampling  frame  consisted  of  395  military  installations,  which  could  accommodate  the 
on-site  administration  of  the  survey  to  at  least  500  persons.  Approximately  90%  of  all  active  duty 
service  members  sampled  were  stationed  at  these  installations.  After  sample  selection,  a  sampling 
weight  was  calculated  for  each  sample  member.  The  sum  of  the  sampling  weight  was  approximately 
1 .2  million,  based  on  all  active-duty  sample  members.  This  sum  estimates  the  approximate  number 
of  persons  with  a  positive  probability  of  being  selected. 

Measurement  strategies:  The  information  available  is  the  data  structure  (relationship  between 
records  and  fields),  the  variables  of  interest,  identifying  supplemental  variables,  and  labels  to  identify 
the  variables  and  values  for  output  (Haley,  2006).  The  codebook  contained  clear  variable 
information,  recoding  information  and  summary  statistics.  It  is  common  to  use  either  SPSS  or  SAS  for 
extracting  data,  as  they  both  have  robust  data  manipulation  capabilities  (Haley,  2006).  For  this 
proposed  study,  SPSS  will  be  used  for  data  analysis. 

The  data  set  uses  core  questions  in  a  self-administered  questionnaire  to  obtain  personal  level 
information  about  health  behaviors.  The  wording  of  items  in  the  survey  was  adequate,  with 
exceptional  organization  of  the  topic  areas  to  enhance  user-friendly  readability.  There  were  numerous 
questions  that  were  lengthy  and  could  be  misinterpreted  by  the  respondent.  The  survey  measured 
over  21  broad  areas  of  health  behaviors,  for  example,  socioeconomic  status  (SES),  military 
experience,  weight/height,  mental  health,  stress,  and  exercise. 

Validity:  External  validity  has  the  potential  to  be  the  strongest  threat  in  SDA.  Since  many  large 
data  sets  use  complex  sampling  designs,  the  results  obtained  during  analysis  may  be  more 
generalizable  than  in  smaller  studies.  Large  sample  sizes  can  also  artificially  inflate  the  significance 
of  results  (Magee,  2006).  History  is  also  a  potential  threat  to  internal  validity,  when  data  sets  used 
are  a  combination  of  successive  years  of  data. 

The  2005  DoD  survey  final  report  stated  the  validity  of  self-report  data  among  respondents 
from  U.S.  civilian  general  population  had  been  tested  in  relation  to  alcohol  and  drug  use.  Overall,  the 
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various  reviews  in  the  literature  suggest  that  self-reports  can  be  reliable  and  valid.  A  general 
conclusion  is  that  most  people  appear  to  be  truthful  under  the  proper  conditions. 

There  was  a  51%  completion  rate  for  Phase  1  data  collection.  This  rate  affected  data- 
processing  costs  and  the  missing  data  contributed  to  the  potential  for  biases.  This  response  rate  has 
remained  constant  since  the  initiation  of  this  survey  in  1998.  Missing  data  is  an  issue  in  all  research 
and  must  be  adequately  addressed  in  SDA.  Large  data  sets  often  contain  missing  data,  particularly 
when  respondents  choose  “don’t  know”  or  “not  sure”  when  answering  survey  questions. 

Support  for  the  validity  of  2005  data  derives  from  the  methodological  rigor  employed  by  a 
neutral  team  of  researchers  that  encouraged  honest  reporting.  The  study  highlights  that 
questionnaires  were  answered  privately,  participants  have  remained  anonymous,  and  research  teams 
assured  participants  of  data  confidentiality. 

Level  of  data  and  analytical  capabilities:  Levels  of  measurement  included  nominal,  ordinal  and 
interval.  For  continuous  variables,  the  range  of  responses  was  provided  with  interpretation  of  the 
meaning  of  any  value  falling  within  that  range.  For  discrete  variables,  all  possible  response 
categories  were  provided  under  each  variable  description  and  frequency  of  responses. 

Potential  interpretative  issues:  As  with  all  surveys,  systematic  non-response  can  increase  bias 
into  survey  estimates  (2005  DoD  final  report).  To  mitigate  this  risk,  the  sample  member  who  could  not 
attend  the  group  administration  (due  to  remote  location)  was  mailed  a  questionnaire. 

The  national  standards  for  BMI  have  changed  over  time.  In  the  Summer  of  1998,  the  National 
Heart,  Lung,  and  Blood  Institute  (NHLBI)  developed  new  BMI  guidelines  for  weight.  For  example, 
overweight  was  defined  as  a  BMI  of  25.0  to  29.9  (NHLBI,  1 998).  HP  2010  set  goals  to  encourage 
adults  over  age  20,  to  maintain  a  healthy  weight,  defined  as  a  BMI  greater  than  18.5  and  less  than 
25.0.  In  2005,  the  Departments  of  Health  and  Human  Services  and  Agriculture  released  new  Dietary 
Guidelines  for  Americans  that  were  the  same  as  the  NHLBI  guidelines  for  persons  over  age  20.  The 
changes  in  national  acceptable  standards  impact  the  difference  in  which  overweight  is  calculated  for 
individuals  less  than  20  years.  The  final  report  provides  a  comparison  table  of  both  BMI  standards. 

Due  to  the  high  turnover  among  military  personnel,  data  from  the  DoD  surveys  over  years,  are 
from  different  populations.  Some  individuals  serving  in  the  military  in  the  early  1980s  were  no  longer 
serving  in  2005.  As  with  most  cross-sectional  serial  surveys,  researchers  and  analysts  must  use 
caution  in  drawing  conclusions  about  observed  changes  in  rates  of  health  behavior  through  the  years. 

Military  populations  have  special  needs  and  exist  inside  a  different  culture  but  are  seldom 
included  in  any  of  the  national  surveys  that  examine  health  objective  achievement  in  the  U.S.  In  this 
study,  data  collected  in  national  data  sets  will  be  used  as  proxy  data  to  gain  valuable  information 
about  the  DoD  population.  This  new  knowledge  can  be  used  to  create  programs  to  combat  pre¬ 
obesity  and  prevent  obesity  in  the  military  population,  identify  chronic  diseases  related  to  increased 
BMI,  and  lay  the  groundwork  for  future  DoD  research.  Partly  due  to  the  results  of  the  2005 
SHRBAMP  and  its’  highlight  on  increased  BMI,  the  DoD  and  TRICARE  launched  the  Healthy  Choices 
for  Life  initiative,  focusing  on  weight  management. 

2005  Behavioral  Risk  Factor  Surveillance  Survey  (BRFSS) 

The  national  survey  in  this  research  study  is  the  2005  Behavioral  Risk  Factor  Surveillance 
System  Survey  (BRFSS).  This  is  the  largest  continuously  conducted  telephone  health  survey  in  the 
world.  It  enables  the  Center  for  Disease  Control  and  Prevention  (CDC),  state  health  departments  and 
other  health  agencies  to  monitor  risk  behaviors  related  to  chronic  diseases,  injuries  and  death.  The 
BRFSS  is  an  effective  tool  in  preventing  disease  and  promoting  health. 

The  BRFSS  was  established  in  1984  by  the  Centers  for  Disease  Control  (CDC)  and  for  many 
states,  it  is  the  only  source  of  accurate  data  regarding  certain  health-related  behaviors.  More  than 
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350,000  adults  are  interviewed  annually,  and  the  results  have  lead  to  new  public  health  policies  and 
programs,  as  well  as  to  identify  emerging  health  problems. 

The  BRFSS  is  unique  in  several  ways.  State  participation  is  critical  to  ensure  achievement  of 
national  health  goals,  however,  national  data  is  not  always  appropriate  for  any  given  state.  In 
addition,  the  BRFSS  is  an  established  and  well-regarded  telephone  survey,  as  sampling  for 
household  interviews  is  not  always  cost-effective  and  in  certain  states,  not  available.  The  CDC 
developed  standard  questionnaires  for  states  to  use,  and  although  each  state’s  survey  may  be 
slightly  different,  the  data  can  be  compared  across  states. 

The  BRFSS  questionnaire  is  developed  jointly  by  CDC  and  health  state  departments.  The 
questionnaire  has  five  sections:  1 .)  Fixed  core,  2.)  Two  rotating  cores,  3.)  Optional  modules,  4.) 
Emerging  core,  and  5.)  State-added  questions. 

The  core  questionnaire  is  a  standard  set  of  questions  asked  by  all  states.  It  includes  questions 
about  current  health-related  issues,  as  well  as  demographic  questions.  Future  core  questions 
typically  focus  on  late-breaking  health  issues  and  are  evaluated  each  year  to  determine  their  potential 
value  in  future  surveys.  Factors  assessed  by  the  core-BRFSS  include  health  care  coverage,  physical 
activity,  tobacco  use,  and  fruit  and  vegetable  consumption.  There  are  also  ‘Rotating  Core  Questions’ 
that  are  asked  every  other  year,  and  cover  topics  such  as  (even-numbered  years)  physical  activities 
and  weight  control. 

There  are  optional  CDC  modules  about  specific  topics  that  states  can  choose  to  use  with  the 
core  survey.  In  addition,  states  can  develop  their  own  state-added  questions,  based  on  their  needs, 
but  these  are  not  edited  by  the  CDC.  Past  topics  have  included:  fruit  and  vegetable  consumption, 
exercise,  weight  control,  hypertension  awareness  and  health  care  coverage. 

Accessing  data  set  and  accompanying  documentation:  The  BRFSS  is  easily  located  on  the 
internet,  the  web  site  is  organized  and  the  purpose  of  the  data  collection  is  outlined.  Documentation 
to  include  the  code  book,  survey  overview,  variable  layout,  and  summary  data  quality  report  is 
accessible  to  the  researcher.  The  Code  Book  clearly  outlines  a  coding  scheme  and  contains 
summary  statistics.  The  researcher  can  download  the  Code  Book  without  difficulty  and  review  all  393 
variables  for  consideration  into  this  study.  There  is  no  data  use  agreement  necessary  to  obtain  the 
data,  as  the  data  set  is  for  public  record. 

Data  quality  assessment:  BRFSS  data  is  collected  and  transmitted  to  the  CDC’s  National 
Center  for  Chronic  Disease  Prevention  and  Health  Promotion  for  editing,  weighting,  processing,  and 
analysis.  Data  collectors  and  their  standardized  training  are  clearly  described  on  the  main  web  site. 
Interviewers  are  specially  trained  to  ask  questions  exactly  the  same  way  with  every  phone  call  made. 
Most  interviewers  use  Computer  Assisted  Telephone  Interview  (CATI)  software  to  manage  dialing 
and  data  collection.  The  standardized  interview  takes  10  to  20  minutes  and  responses  are  entered 
directly  into  the  computer  by  interviewers. 

Procedures  for  data  collection  are  identifiable,  scientific  and  updated  annually.  Interviewing 
procedures,  training  of  the  interviewers,  and  data  processing  are  time-tested  and  well-regarded. 
Accessible  on  the  BRFSS  web  site  is  a  Summary  Data  Quality  Report  for  each  year,  that  provides 
selected  statistical  indicators  of  data  quality  in  the  BRFSS.  The  reports  present  data  such  as 
outcome  measures,  selection  biases,  and  missing  values  based  on  income. 

Sampling  technique:  It  is  impossible  to  phone  every  household  in  each  state  every  year, 
therefore  the  BRFSS  relies  on  a  sample  of  the  population.  This  method  assures  comparability  of  data 
across  states  and  over  time.  Most  states  use  the  Disproportionate  Stratified  Sample  (DSS)  Method. 
With  this  method,  phone  numbers  are  randomly  selected  in  each  state,  and  individuals  age  18  years 
and  older  are  randomly  selected  from  each  household  called.  States  make  calls  7  days  per  week  and 
each  state  completes  between  125-625  interviews  per  month. 

Measurement  strategies:  The  codebook  documentation  will  be  reviewed  with  accompanying 
value  labels,  and  descriptive  inferential  statistics  will  be  determined. 
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Level  of  data  and  analytic  capabilities:  The  data  set  contains  294  variables,  7  identified  as 
nominal  level  of  measure,  the  others  are  scale  measure.  After  BRFSS  survey  data  results  are 
analyzed,  the  results  are  used  to  published  scientific  articles  in  professional  journals,  educate  the 
public  and  to  benefit  health  research  (BRFSS  Overview). 

Potential  interpretative  issues:  It  is  important  to  understand  that  any  survey  will  have  variation 
across  sample  sites  between  states,  therefore  variation  between  states  is  to  be  expected.  The 
complex  sample  design  and  the  many  reporting  areas  complicate  the  analysis  of  the  BRFSS. 
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Table  1:  Major  Variables,  Definitions,  and  Measures 


Variable  Name 

Conceptual  Definition 

Operational  Definition 

2005  SHRBAMP  Measure 

2005  BRFSS  Measure 

Age 

Component  of  the  HOST  in 
the  Epidemiological  Triad 

Demographic  information 

Age  at  last  birthday. 

What  is  your  age? 

Gender 

Component  of  the  HOST  in 
the  Epidemiological  Triad 

Demographic  information 

Are  you  male  or  female? 

Indicate  sex  of  respondent. 

Race/ethnicity 

Component  of  the  HOST  in 
the  Epidemiological  Triad 

Demographic  information 

What  is  your  race? 

Which  one  of  these  groups  would 
you  say  best  represents  your  race? 

Branch  of  Service 

Component  of  the  HOST  in 
the  Epidemiological  Triad 

Demographic  information 

What  service  are  you  in? 

Have  you  ever  served  on  active 
duty  in  the  US  Armed  Forces,  either 
in  the  regular  military  or  in  a 

National  Guard  or  military  reserve 
unit? 

Which  of  the  following  best 
describes  your  service  in  the  United 
States  military? 

(can  self-identify  if  they  are  on 
active  duty  status) 

Body  Mass  Index 

Component  of  the  HOST  in 
the  Epidemiological  Triad 

Standardized 
measure  calculated 
from  an  individual’s  weight  in 
kilograms  divided  by  the 
square  of  their  height  in 
meters  (kg/m2). 

**  Calculated  variable  ** 

About  how  tall  are  you  without 
shoes  on?  (height) 

About  how  much  do  you  weigh 
without  shoes  on?  (weight) 

**  Calculated  variable** 

About  how  tall  are  you  without 
shoes? 

(height) 

About  how  much  do  you  weigh 
without  shoes?  (weight) 
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Table  1:  Major  Variables,  Definitions,  and  Measures 


Variable  Name 

Conceptual  Definition 

Operational  Definition 

2005  SHRBAMP  Measure 

2005  BRFSS  Measure 

Vigorous  Exercise 

Component  of  the  AGENT  in 
the  Epidemiological  Triad 

The  activity  of 

exerting  muscles  in  various 

ways  to  keep  fit. 

During  the  past  30  days,  for 
leisure-time  physical  activity,  how 
often  (and  for  how  long?)  did  you 
usually  do  each  of  the  following? 
(vigorous  activity  described) 

During  the  past  month,  other  than 
your  regular  job,  did  you  participate 
in  any  physical  activities  or 
exercises  such  as  running, 
calisthenics,  golf,  gardening,  or 
walking  for  exercise? 

Thinking  about  the  vigorous 
activities  you  do  in  a  usual  week,  do 
do  vigorous  activities  for  at  least  10 
minutes  at  a  time,  such  as  running, 
aerobics,  heavy  yard  work,  or 
anything  else  that  causes  large 
increases  in  breathing  or  heart 
rate? 

How  many  days  per  week  do  you 
do  these  vigorous  activities  for  at 
least  10  minutes  at  a  time? 

On  days  when  you  do  vigorous 
activities  for  at  least  10  minutes  at  a 
time,  how  much  total  time  per  day 
do  you  spend  doing  these 
activities? 

Fast-food  intake 

Component  of  the  AGENT  in 
the  Epidemiological  Triad 

Inexpensive  food 

such  as  hamburgers  &  fried 

chicken, 

prepared  &  served  quickly. 

In  average  week,  how  often  do 
you  eat  fast  food? 

No  question  about  fast-food  intake. 

Fruits  &  Vegetables 
intake 

Component  of  the  AGENT  in 
the  Epidemiological  Triad 

Related  to  how  often  fruits  & 
vegetables  are  eaten 

In  an  average  week,  how  often  do 
you  eat  fruit? 

In  an  average  week,  how  often  do 
you  eat  vegetables? 

Not  counting  juice,  how  often  do 
you  eat  fruit? 

How  often  do  you  eat  carrots? 

How  often  do  you  eat  green  salad? 

Not  counting  carrots,  potatoes,  or 
salad,  how  many  servings  of 
vegetables  do  you  usually  eat? 
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Table  1:  Major  Variables,  Definitions,  and  Measures 


Variable  Name 

Conceptual  Definition 

Operational  Definition 

2005  SHRBAMP  Measure 

2005  BRFSS  Measure 

Mandatory  fitness 
standards 

Component  of  the 
ENVIRONMENT  in  the 
Epidemiological  Triad 

Standards  for 
physical  fitness 
levels,  regularly 
tested  in  each 

Armed  Forces  branch 

Do  you  have  difficulty  meeting 
your  service  weight  and/or  body 
fat  standard? 

Did  you  pass  your  most  recent 
physical  fitness  test? 

Are  you  currently  enrolled  in  a 
mandatory  weight 
control/management  program? 

No  question  pertaining  to 
mandatory  fitness  standards. 

(Default  to  answer  “no”  for 
comparison  to  SHRBAMP  data 
which  is  yes/no  response.) 

Deployment  readiness 

Component  of  the 
ENVIRONMENT  in  the 
Epidemiological  Triad 

Temporary  military 
assignment  which  requires 
service  member  to  leave 
their  home  and/or  family. 

How  many  times  have  you  been 
deployed  in  the  past  three  years? 

How  many  days  during  the  past 

12  months  have  you  been  away 
from  your  permanent  duty 
station? 

When  were  you  last  deployed? 

Did  you  serve  with  the  military  in 
any  of  the  following  areas? 

No  question  pertaining  to 
mandatory  fitness  standards. 

(Default  to  answer  “no”  for 
comparison  to  SHRBAMP  data 
which  is  yes/no  response.) 

Access  to  care 

Component  of  the 
ENVIRONMENT  in  the 
Epidemiological  Triad 

Availability  of  health 
services 

Default  to  answer,  yes. 

Do  you  have  any  kind  of  health  care 
coverage,  including  health 
insurance,  prepaid  plans  such  as 
HMOs,  or  government  plans  such 
as  Medicare? 

Do  you  have  one  person  you  think 
of  as  your  personal  doctor  or  health 
care  provider? 

Primary  source  of  care? 

Availability  of  primary  services? 
Availability  of  preventive  services? 
Availability  of  Veterans  health  care? 

PHS  398/2590  (Rev.  09/04,  Reissued  4/2006) 


Page  1 7 


Continuation  Format  Page 


Principal  Investigator/Program  Director  (Bosch,  Julie,  Marie): 


SECTION  D:  EXPERIMENTAL  DESIGN  AND  DATA  ANALYSIS 


Design 

The  purpose  of  this  study  is  to  describe  epidemiologic  factors  associated  with  increased  BMI  in 
active  duty  military  personnel  engaged  in  vigorous  physical  activity.  This  proposed  research  study 
will  use  secondary  data  and  a  comparative  descriptive  design  using  multiple  variables.  There  will  be 
no  experimental  manipulation  of  variables  or  random  assignment  of  subjects.  This  approach  allows 
the  researcher  to  examine  questions  related  to  the  data  set  that  were  not  originally  asked  during  the 
primary  research  (Burns  &  Grove,  2005).  Secondary  Data  Analysis  (SDA)  is  a  research  process  that 
uses  existing  data  to  answer  research  questions.  When  used  to  analyze  population  health  data, 
secondary  analysis  is  a  way  to  generate  knowledge  to  improve  population  health  and  meet  current 
health  care  demands  (Bibb,  2007). 

When  using  SDA,  the  first  step  is  to  minimize  error  and  increase  validity  by  insuring  a 
conceptual  match  between  the  primary  data  collection  and  the  current  existing  data  in  the  database 
(Magee,  2006).  In  this  proposed  study,  the  researcher  will  be  studying  the  epidemiological  factors  of 
active-duty  personnel  who  have  increased  BMI  compared  to  a  non-military  population  who  have 
increased  BMI.  The  researcher  will  be  using  the  2005  DoD  SHRBMP  and  the  BRFSS  for 
comparisons  of  variables.  See  Table  1 .  The  research  analysis  will  be  performed  at  the  Uniformed 
Services  University  of  the  Health  Sciences  (USUHS)  located  in  Bethesda,  MD. 

The  data  used  for  this  study  will  be  identified  and  will  not  include  coded  identifiers.  The 
researcher  will  not  have  access  to  any  information  (codes  or  keys)  required  to  "identify"  survey 
participants.  Individual  cases  within  the  datasets  will  be  tracked  by  an  arbitrary  cases  number 
assigned  only  for  the  purposes  of  data  analyses. 

The  inclusion  and  exclusion  criteria  for  this  study  are  as  follows: 

Inclusion  Criteria 


1 .  Age  >  20  years  and  ^45 

Exclusion  Criteria 


1 .  Age  <  20 

Confidentiality  of  Data 

The  researcher  will  use  the  data  from  the  2005  Survey  of  Health  Related  Behaviors  among 
Military  Personnel  and  the  2005  Behavioral  Risk  Factor  Surveillance  System  only  for  purposes 
outlined  in  this  protocol.  Information  from  both  data  sets  will  be  accessible  only  to  those  persons 
directly  involved  in  conducting  this  study  and  members  of  the  Uniformed  Services  University  of  the 
Health  Sciences  Institutional  Review  Board  (IRB). 

The  BRFSS  is  a  data  set  accessible  to  the  public  and  does  not  require  a  Data  Use  Agreement. 
However,  the  SHRBAMP  requires  a  Data  Use  Agreement  and  the  researcher  will  implement 
appropriate  procedural,  administrative,  and  physical  safeguards  to  prevent  unauthorized  use, 
disclosure,  theft,  or  compromise  of  the  DoD  data.  Unless  renewed,  the  information  related  to  the 
DUA  will  be  retained  until  24  October  2008. 
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Data  from  the  2005  SHRBAMP  will  be  used  only  for  the  purpose  (s)  cited  in  the  DUA  and  will 
not  be  released  to  any  other  organization  without  prior  DoD  approval.  De-identified  data  is  not 
subject  to  the  requirements  of  the  Health  Insurance  Portability  and  Accountability  Act  (HIPAA), 
however  the  researcher  will  ensure  the  data  is  protected  from  release  to  individuals  other  than  those 
authorized  to  access  the  data.  The  researcher  will  not  attempt  to  re-identify  any  part  of  the  data  and 
will  destroy  the  data  by  the  specified  time  outlined  in  the  DUA. 

For  further  requirements  that  apply  directly  to  the  use  of  the  de-identifiable  files,  see  the 
signed  Data  Use  Agreement  (#07-438)  dated  October  18,  2007  and  the  official  approval  letter  from 
the  TRICARE  Management  Activity  Office  dated  November  14,  2007. 

Specific  Aim  #1 :  To  describe  the  relationship  between  epidemiologic  factors  and  increased  BMI  in 
active  duty  military  and  non-active  duty  population  who  report  engaging  in  vigorous  activity  in  the 
2005  SHRBAMP  and  2005  BRFSS. 


Rationale:  The  active-duty  population  is  affected  by  the  national  obesity  trend  despite  the 
emphasis  on  fitness  and  exercise.  The  military  environment  is  unique  in  that  it  mandates  fitness 
standards,  its  members  have  access  to  care,  and  members  must  be  ready  to  deploy.  Using  the 
epidemiological  model  to  frame  the  research  question,  allows  the  researcher  to  explore  individual’s 
health  behaviors  and  as  well  as  their  environment. 

Design:  After  obtaining  Internal  Review  Board  (IRB)  approval  from  the  Uniformed  Services 
University  of  Health  Sciences  (USUHS),  data  will  be  requested  from  the  2005  SHRBAMP  survey  and 
the  2005  BRFSS  for  those  participants  meeting  the  inclusion  and  exclusion  criteria.  The  researcher 
will  complete  an  application  for  a  DoD  Data  Use  Agreement  (DUA)  for  individual  de-identified  survey 
data.  De-identified  data  consisting  of  the  variables  listed  in  Table  1  will  be  obtained  in  an  electronic 
format  under  a  data  sharing  agreement.  The  data  files  requested  will  be  provided  in  independent  and 
de-identified  form  only  (DIF  Data  Use  Agreement).  There  is  no  requirement  for  a  DUA  for  the  2005 
BRFSS  national  data  survey  results. 

Data  Analysis:  Preliminary  analysis  of  the  data  will  evaluate  descriptive  information  for  each 
of  the  ten  variables,  to  include  (1)  prevalence  examination  of  key  variables  (2)  identification  of  data 
outliers  (3)  associations  among  the  variables  (4)  assessment  of  missing  data.  Basic  analyses  using 
simple  measures  of  central  tendency  (means,  medians,  and  mode),  frequency  distributions,  variability 
(standard  deviation)  and  associations  (correlations)  between  variables  will  be  performed,  including 
zero-order  and  higher  order  correlations.  Parametric  and  non-parametric  statistical  tests  will  be  used 
to  examine  the  relationships  between  the  host  variables  and  the  agent  variables,  between  the  host 
variables  and  the  environment  variables,  and  between  the  agent  variables  and  the  environment 
variables  for  each  data  set  (based  on  the  Epidemiological  Triad  Model).  See  Tables  2  and  3. 

Statistical  Package  for  the  Social  Sciences  (SPSS)  for  Windows  14.0  statistical  software  will 
be  used  to  perform  all  the  analyses.  A  .05  level  of  probability  will  be  considered  to  indicate  statistical 
significance  for  inferential  statistical  procedures. 

Problems  and  Solutions:  Missing  data  is  likely  to  be  a  concern  when  analyzing  the  data  from 
this  data  set.  The  researcher  will  identify  the  pattern  and  the  amount  of  missing  data,  assess  why  it  is 
missing  and  then  determine  what  action  to  take.  If  only  a  few  values  are  absent  in  a  random  pattern, 
almost  any  procedure  for  handling  missing  values  can  be  used  (Tabachnick,  &  Fidell,  2001).  SPSS 
has  a  “System  Missing”  category  that  appears  on  the  data  spreadsheet  and  computer  printout 
(Munro,  2005).  List  wise  deletion  is  the  default  procedure  in  SPSS.  This  procedure  will  be  used  if  the 
amount  of  missing  data  is  considered  small.  The  DoD  data  set  is  large  enough  to  permit  deletion  of 
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cases  with  missing  data.  In  either  data  set,  there  is  a  high  likelihood  of  finding  statistically  significant 
differences  between  variables  when  there  is  not,  due  to  the  size  of  the  samples. 

Specific  Aim  #2:  To  compare  the  relationship  between  epidemiologic  factors  and  increased  BMI  in 
active  duty  military  personnel  to  non-active  duty  who  report  engaging  in  vigorous  activity  in  the 
national  health  Survey- 

Rationale:  The  primary  purpose  of  fitness  and  body  composition  standards  in  the  military  has 
historically  been  to  choose  individuals  who  can  withstand  the  physical  demands  of  military  service. 
This  assumption  is  proper  body  weight  supports  physical  readiness  and  military  appearance  (Naghii, 
2005).  Increases  in  food  consumption  and  modern  technology  have  resulted  in  increased  mean 
weight  of  soldiers  and  the  population  as  a  whole.  By  comparing  a  DoD  data  set  to  a  non-military  data 
set,  the  researcher  hopes  to  explore  the  similarities  and  differences  between  the  two  groups  with 
regards  to  increased  BMI  and  physical  activity. 

Design:  After  obtaining  Institutional  Review  Board  (IRB)  approval  from  the  Uniformed  Services 
University  of  Health  Sciences  (USUHS),  the  2005  SHRBAMP  data  and  the  2006  BRFSS  data  will  be 
obtained.  The  researcher  will  complete  an  application  for  a  DoD  Data  Use  Agreement  (DUA)  for 
individual/aggregate  survey  data  and  obtain  the  BRFSS  data  (no  DUA  required).  De-identifiable  riles 
are  provided  in  aggregate  or  summary  form  only  (DIF  Data  Use  Agreement). 

Data  Analysis:  Preliminary  analysis  of  the  data  will  evaluate  comparative  information  for  each 
of  the  ten  variables  in  one  data  set  compared  to  the  eleven  variables  in  the  national  data  set.  The 
descriptive  statistics  will  be  the  same  as  above  in  specific  aim  #1 .  Statistical  Package  for  the  Social 
Sciences  (SPSS)  for  Windows  14.0  statistical  software  will  be  used  to  perform  the  analyses.  A  .05 
level  of  probability  will  be  considered  to  indicate  statistical  significance. 

Problems/Solutions:  The  DoD  and  the  CDC  survey  were  collected  for  different  purposes  and 
from  two  different  populations.  The  civilian  population  is  more  heterogeneous  than  the  military 
population,  therefore  comparisons  between  the  two  groups  will  have  to  be  carefully  made  and 
analyzed.  The  variables  may  not  be  exactly  matched,  for  example,  there  is  no  question  in  the  CDC 
data  survey  regarding  deployment  or  mandatory  fitness  standards,  the  researcher  anticipates  this  as 
a  concern.  In  this  case,  these  variables  will  be  categorized  as  a  yes/no  for  the  military  data  set  and  a 
“no”  for  the  civilian  data  set.  There  will  be  assumptions  made  regarding  the  unique  environment  of  the 
military. 

See  Table  4.  Assumptions  will  be  made  that  the  military  participants’  had  access  to  care,  have 
mandatory  fitness  standards  and  deployment  readiness  risk.  Therefore,  when  comparing  the  military 
data  set  to  the  non-military  data  set  with  regards  to  these  variables,  it  will  be  assumed  the  military 
have  these  unique  features  and  the  non-military  participants  do  not.  The  researcher  may  compare 
BMI  between  both  groups  with  regards  to  their  vigorous  exercise  or  the  lack  of  mandatory  fitness 
standards.  It  will  be  challenging  to  draw  conclusions  or  make  statements  about  significant  statistical 
differences,  but  the  researcher  should  be  able  to  discern  patterns  from  the  data  and  begin 
discussions  about  the  military’s  unique  environment. 

Data  was  self-reported  so  bias  is  a  potential  risk.  This  is  inherent  to  self-report  measurement 
approaches  including  the  existing  data  studied  (Burns  &  Grove,  2005).  The  most  common  in  this 
study  might  be  the  underreporting  of  weight.  However,  studies  of  adults  have  demonstrated  a  high 
correlation  between  self-reported  and  measured  height  and  weight  (Nieto-Garcia,  Bush,  &  Keyl, 

1 990).  These  data  bases  will  be  adequate  for  the  exploration  of  this  particular  limitation  and  taken 
into  account  when  analyzing  the  results. 
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Missing  data  will  be  handled  in  a  similar  manner  as  outlined  in  the  above  specific  aim  #1 
problem/solution  section. 

Specific  Aim  #3;  To  determine  the  effectiveness  of  the  Epidemiological  Triad  model  to  frame  the 
comparison  of  increased  BMI  in  active  duty  military  and  non-active  duty  who  report  engaging  in 
vigorous  activity  in  the  national  health  Survey- 

Rationale:  The  epidemiological  model  has  also  been  useful  in  combating  epidemics  related  to 
morbidity  and  mortality  in  humans.  The  decline  of  health  problems  such  as  smoking,  cervical  cancer, 
and  coronary  heart  disease  have  been  attributed  to  the  integrated  approach  of  this  model.  The 
lessons  learned  from  these  successful  programs  can  be  applied  to  the  prevention  and  treatment  of 
obesity  (Mullis  et  al,  2004). 

Design:  The  Epidemiological  Triad  in  the  traditional  use  has  reciprocal  relationships  assumed 
between  the  three  components,  the  host,  the  agent  and  the  environment.  It  is  for  this  reason  that  the 
researcher  will  explore  the  relationships  between  the  variables  in  this  study,  using  these  associations. 

Data  Analysis:  Data  will  be  collected  as  described  above.  Results  from  the  analysis  will  be 
used  to  determine  the  usefulness  of  the  Epidemiological  Triad  Model  in  examining  relationships 
between  host,  agent,  and  environment  variables.  The  researcher  will  use  the  theorized  relationships 
based  on  the  review  of  the  literature  to  evaluate  whether  the  use  of  the  model  was  appropriate  for  this 
study. 

HUMAN  SUBJECTS  PROTECTION 

A.  Nature  and  Location  of  Data  Bases:  A  data  use  agreement  (DUA)  will  be  completed  by  the 
researcher  and  submitted  to  the  SHRBAMP  before  obtaining  the  data.  There  is  no  DUA 
needed  for  the  BRFSS.  The  2005  DoD  SHRBAMP  and  the  2005  BRFSS  data  will  be 
located  at  the  USUHS  on  a  secure  server  accessible  only  to  authorized  personnel. 

B.  Recording  of  Extracted  Data  with  Identifiers:  The  2005  DoD  SHRBAMP  and  the  2005 
BRFSS  data  do  not  contain  names,  addressed,  phone  numbers,  or  social  security 
numbers. 

C.  Location  of  Extracted  And  Recorded  Data:  The  data  sent  to  the  PI  will  be  stored  on  a  DoD 
approved,  secure,  password  protected  computer. 

D.  Transmission  of  Extracted  Data  For  Collaborative  Research:  The  de-identified  data  will  not 
be  transmitted  outside  the  USUHS. 

E.  Linkage  of  Extracted  Data  To  Other  Databases:  None 

F.  Status  of  the  Extracted  Data  After  Completion  of  the  Research  Study:  Once  all  data 
analyses  are  completed  and  papers  published,  the  data  will  be  held  by  the  PI  for  three 
years  for  publication  verification  or  audit  purposes.  It  will  then  be  destroyed. 

G.  Benefits:  The  potential  findings  will  be  solely  used  to  enhance  current  understanding  of  the 
relationship  between  epidemiological  factors  and  military  members’  body  mass  index. 
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H.  Risks:  The  research  involves  no  more  than  minimal  risk  to  the  subjects.  There  is  minimal 
risk  associated  with  this  database  analysis.  There  are  no  perceived  physical  or 
psychological  risks  to  the  subjects 

GENDER  AND  MINORITY  INCLUSION: 


In  the  study  proposed,  there  will  be  no  exclusion  based  on  race,  ethnicity,  or  gender. 

INCLUSION  OF  CHILDREN 


Since  this  study  focuses  on  the  members  of  the  armed  services  and  compares  them  to  a 
population  in  the  non-military  community  and  the  population  of  the  armed  services  includes  persons 
over  17  years  of  age,  there  will  be  no  data  analyzed  from  children  in  this  study. 

IRB  APPROVAL 


IRB  approvals  from  the  Uniformed  Services  University  will  be  obtained  for  the  protocol  before 
data  analysis  will  begin.  However,  since  these  two  data  sets  do  not  contain  individually,  identifiable 
private  information,  IRB  approval  is  most  likely  not  required. 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 

Descriptive  Research 

Level  of  Data 

Data  Analysis  Approach 

Measures 

Questions 

Age 

Age  at  last  birthday. 

-What  is  the  mean  age  of  the 

-  Scale 

Descriptive  statistics:  frequency 

respondents? 

distributions  and  measures  of 

-  What  is  the  relationship 

-  Scale/scale 

central  tendency. 

between  age  and  BMI? 

-  What  is  the  relationship 
between  age  and  vigorous 

-  Scale/ordinal 

Pearson  product  moment 

exercise? 

correlation  (r) 

-  What  is  the  relationship 
between  age  and  fast  food 

-  Scale/ordinal 

(scale/scale) 

intake? 

Analysis  of  variance/ANOVA 

-  What  is  the  relationship 

-  Scale/ordinal 

(scale/nominal) 

between  age  and  fruits  and 
vegetable  intake? 

Spearman  rank  correlation 

-  What  is  the  relationship 

-  Scale/ordinal 

(ordinal/nominal)  **  will  need  to 

between  age  and  mandatory 

change  the  scale  to  ordinal  and 

fitness  standards? 

test  correlation  with  nominal 

-  What  is  the  relationship 

-  Scale/ordinal 

variable  **  for  ex:  make  the  age 

between  age  and  deployment 
readiness? 

ordinal  instead  of  scale 

-  What  is  the  relationship 
between  age  and  access  to 
care? 

-  Scale/ordinal 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 

Descriptive  Research 

Level  of  Data 

Data  Analysis  Approach 

Measures 

Questions 

Gender 

Are  you  male  or  female? 

-  What  is  the  distribution  of 

-  Nominal 

Descriptive  statistics:  frequency 

gender  in  the  respondents? 

distributions  and  measures  of 

-  What  is  the  relationship 

-  Nominal/scale 

central  tendency. 

between  gender  and  BMI? 

-  What  is  the  relationship 

-  Nominal/ordinal 

Mann-Whitney  U-test 

between  gender  and 
vigorous  exercise? 

(nominal/ordinal) 

-  What  is  the  relationship 

-  Nominal/ordinal 

Wilcoxon  signed  ranks  test 

between  gender  and  fast 
food  intake? 

(nominal/ordinal) 

-  What  is  the  relationship 

-  Nominal/ordinal 

between  gender  and  fruits 
and  vegetable  intake? 

-  What  is  the  relationship 

-  Nominal/nominal 

between  gender  and 
mandatory  fitness 
standards? 

-  What  is  the  relationship 

-  Nominal/nominal 

between  gender  and 
deployment  readiness? 

-  What  is  the  relationship 

-  Nominal/nominal 

Chi-square  test  of  independence 

between  gender  and  access 
to  care? 

(nominal/nominal) 

Race  /ethnicity 

What  is  your  race? 

-  What  is  the  distribution  of 

-  Nominal 

Descriptive  statistics:  frequency 

race/ethnicity? 

distributions  and  measures  of 

-  What  is  the  relationship 
between  race  and  BMI? 

-  Nominal/scale 

central  tendency. 

-  What  is  the  relationship 

-  Nominal/ordinal 

Mann-Whitney  U-test 

between  race  and  vigorous 
exercise? 

(nominal/ordinal) 

-  What  is  the  relationship 

-  Nominal/nominal 

Wilcoxon  signed  ranks  test 

between  race  and  access  to 

(nominal/ordinal) 

care? 

-  What  is  the  relationship 

-  Nominal/nominal 

Kruskal-Wallis  test 

between  race  and  mandatory 

(nominal/ordinal) 

fitness  standards? 

Chi-square  test  of  independence 
(nominal/nominal) 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 

Descriptive  Research 

Level  of  Data 

Data  Analysis  Approach 

Measures 

Questions 

Branch  of  Service 

What  service  are  you  in? 

-  What  is  the  distribution  of 

-  Nominal 

Descriptive  statistics:  frequency 

service  branch  in  the 

distributions  and  measures  of 

respondents? 

-  What  is  the  relationship 
between  branch  of  service 
and  BMI? 

-  Nominal/scale 

central  tendency. 

-  What  is  the  relationship 

-  Nominal/ordinal 

Mann-Whitney  U-test 

between  service  and  vigorous 
exercise? 

(nominal/ordinal) 

-  What  is  the  relationship 

-  Nominal/ordinal 

Wilcoxon  signed  ranks  test 

between  service  and  fast  food 
intake? 

(nominal/ordinal) 

-  What  is  the  relationship 

-  Nominal/nominal 

Kruskal-Wallis  test 

between  service  and 

(nominal/ordinal) 

mandatory  fitness  standards? 

-  What  is  the  relationship 
between  service  and 

-  Nominal/nominal 

Chi-square  test  of  independence 

deployment  readiness? 

-  What  is  the  relationship 
between  service  and  access 
to  care? 

-  Nominal/nominal 

(nominal/nominal) 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

Body  Mass  Index  (BMI) 

**  Calculated  variable  ** 

About  how  tall  are  you  without 
shoes  on?  (height) 

About  how  much  do  you 
weigh  without  shoes  on? 
(weight) 

-  What  is  the  distribution  of  the 
BMI  in  the  respondents? 

-  What  is  the  relationship 
between  BMI  and  vigorous 
exercise? 

-  What  is  the  relationship 
between  BMI  and  fast  food 
intake? 

-  What  is  the  relationship 
between  BMI  and  fruits  and 
vegetable  intake? 

-  What  is  the  relationship 
between  BMI  and  mandatory 
fitness  standards? 

-  What  is  the  relationship 
between  BMI  and  deployment 
readiness? 

-  What  is  the  relationship 
between  BMI  and  access  to 
care? 

-  Scale 

-  Scale/ordinal 

-  Scale/ordinal 

-  Scale/ordinal 

-  Scale/ordinal 

-  Scale/nominal 

-  Scale/nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal)  **  if  the  nominal 
is  a  yes/no,  can  use  simple  t-test. 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need  to 
change  the  scale  to  ordinal  and 
test  correlation  with  nominal 
variable  **forex:  make  the  BMI 
ordinal  instead  of  scale 

Vigorous  exercise 

During  the  past  30  days,  for 
leisure-time  physical  activity, 
how  often  (and  for  how  long?) 
did  you  usually  do  each  of  the 
following? 

(vigorous  activity  described) 

-  What  percent  of  respondents 
engaged  in  vigorous  activity? 

-  What  is  the  relationship 
between  vigorous  exercise 
and  mandatory  fitness 
standards? 

-  What  is  the  relationship 
between  vigorous  exercise 
and  deployment  readiness? 

-  What  is  the  relationship 
between  vigorous  exercise 
and  access  to  care? 

-  Ordinal 

-  Ordinal/nominal 

-  Ordinal/nominal 

-  Ordinal/nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency. 

Mann-Whitney  U-test 
(nominal/ordinal) 

Wilcoxon  signed  ranks  test 
(nominal/ordinal) 

Kruskal-Wallis  test 
(nominal/ordinal) 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

Fast-food  intake 

In  average  week,  how  often 
do  you  eat  fast  food? 

-  What  is  the  relationship 
between  fast-food  intake  and 
mandatory  fitness  standards? 

-  What  is  the  relationship 
between  fast-food  intake  and 
deployment  readiness? 

-  What  is  the  relationship 
between  fast-food  intake  and 
access  to  care? 

-  Ordinal/nominal 

-  Ordinal/nominal 

-  Ordinal/nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency 

Mann-Whitney  U-test 
(nominal/ordinal) 

Wilcoxon  signed  ranks  test 
(nominal/ordinal) 

Kruskal-Wallis  test 
(nominal/ordinal) 

Fruits  &  vegetable  intake 

In  an  average  week,  how 
often  do  you  eat  fruit? 

In  an  average  week,  how 
often  do  you  eat  vegetables? 

-  What  is  the  relationship 
between  fruit  and  vegetable 
intake  and  mandatory  fitness 
standards? 

-  What  is  the  relationship 
between  fruit  and  vegetable 
intake  and  deployment 
readiness? 

-  Ordinal/nominal 

-  Ordinal/nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency 

Mann-Whitney  U-test 
(nominal/ordinal) 

Wilcoxon  signed  ranks  test 
(nominal/ordinal) 

Kruskal-Wallis  test 
(nominal/ordinal) 

Mandatory  fitness 
standards 

Do  you  have  difficulty  meeting 
your  service  weight  and/or 
body  fat  standard? 

Did  you  pass  your  most  recent 
physical  fitness  test? 

Are  you  currently  enrolled  in  a 
mandatory  weight 
control/management 
program? 

-  What  percent  of  respondents 
had  difficulty  meeting  their 
service  weight  and/or  body  fat 
standards? 

-  What  percent  of  respondents 
passed  their  most  recent 
physical  fitness  test? 

-  What  percent  of  respondents 
are  currently  enrolled  in  a 
mandatory  weight 
control/management 
program? 

-  Nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency. 
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Table  2:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  SHRBAMP 


Major  Variable 

Selected  2005  SHRBAMP 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

Deployment  readiness 

How  many  times  have  you 
been  deployed  in  the  past 

-  Describe  the  respondents’ 
deployment  frequency. 

-  Nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of 

three  years? 

-  What  is  the  relationship 
between  deployment 

-  Ordinal 

central  tendency 

How  many  days  during  the 
past  12  months  have  you 
been  away  from  your 
permanent  duty  station? 

When  were  you  last 
deployed? 

Did  you  serve  with  the  military 
in  any  of  the  following  areas? 

frequency  and  BMI? 

-  Nominal/scale 

-  Ordinal/scale 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Access  to  care 

Assumption  is  made,  answer 
default  to  yes. 

For  the  purpose  of  this  study, 
it  will  be  assumed  active  duty 
members  have  access  to 
health  care. 

What  is  the  relationship 
between  access  to  care  and 
BMI? 

-  Ordinal 

-  Nominal 

-  Nominal/scale 

Descriptive  statistics:  frequency 
distributions  and  measures  of 
central  tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal) 
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Table  3:  Specific  Aim  1 :  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  BRFSS 


Major  Variable 

Selected  2005  BRFSS 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

Age 

What  is  your  age? 

-What  is  the  mean  age  of  the 
respondents? 

-  What  is  the  relationship 
between  age  and  BMI? 

-  What  is  the  relationship 
between  age  and  vigorous 
exercise? 

-  What  is  the  relationship 
between  age  and  access  to 
care? 

-  Scale 

-  Scale/scale 

-  Scale/ordinal  or  nominal  or 
scale  (depends  on  question) 

-  Scale/nominal 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency. 

Pearson  product  moment 
correlation  (r) 

(scale/scale) 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need 
to  change  the  scale  to  ordinal 
and  test  correlation  with 
nominal  variable  **  for  ex: 
make  the  age  ordinal  instead 
of  scale 

Branch  of  Service 

Have  you  ever  served  on 
active  duty  in  the  United 

States  Armed  Forces,  either  in 
the  regular  military  or  in  a 
National  Guard  or  military 
reserve  unit? 

Which  of  the  following  best 
describes  your  service  in  the 
United  States  military? 

(can  self-identify  if  they  are  on 
active  duty  status) 

-What  percent  of  respondents 
served  in  the  military? 

-  What  is  the  relationship 
between  those  respondents 
who  served  in  the  military  and 
BMI? 

-  Nominal 

-  Nominal/scale 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Body  Mass  Index  (BMI) 

**  Calculated  variable** 

About  how  tall  are  you  without 
shoes? 

(height) 

About  how  much  do  you 

-  What  is  the  distribution  of  the 
BMI  in  the  respondents? 

What  is  the  relationship 
between  BMI  and  vigorous 
exercise? 

-  Scale 

-  Scale/  nominal  or  ordinal  or 
scale  (depends  on  exercise 
question) 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency 

Analysis  of  variance/ANOVA 
(scale/nominal) 

PHS  398/2590  (Rev.  09/04,  Reissued  4/2006)  Page  30  Continuation  Format  Page 


Principal  Investigator/Program  Director  (Bosch,  Julie,  Marie): 


Table  3:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  BRFSS 


Major  Variable 

Selected  2005  BRFSS 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

weigh  without  shoes? 

(weight) 

What  is  the  relationship 
between  BMI  and  ? 

What  is  the  relationship 
between  BMI  and  deployment 
readiness? 

-  What  is  the  relationship 
between  BMI  and  access  to 
care? 

-  Scale/  nominal  or  ordinal  or 
scale  (depends  on  exercise 
question) 

-  Scale/nominal  (assumed  no) 

-  Scale/nominal 

Kruskal-Wallis  test 
(nominal/ordinal) 

Pearson  product  moment 
correlation  (r) 

(scale/scale) 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need 
to  change  the  scale  to  ordinal 
and  test  correlation  with 
nominal  variable  **  for  ex: 
make  the  BMI  ordinal  instead 
of  scale 

Vigorous  exercise 

During  the  past  month,  other 
than  your  regular  job,  did  you 
participate  in  any  physical 
activities  or  exercises  such  as 
running,  calisthenics,  golf, 
gardening,  or  walking  for 
exercise? 

Thinking  about  the  vigorous 
activities  you  do  in  a  usual 
week,  do  do  vigorous 
activities  for  at  least  1 0 
minutes  at  a  time,  such  as 
running,  aerobics,  heavy  yard 
work,  or  anything  else  that 
causes  large  increases  in 
breathing  or  heart  rate? 

How  many  days  per  week  do 
you  do  these  vigorous 
activities  for  at  least  1 0 
minutes  at  a  time? 

On  days  when  you  do 
vigorous  activities  for  at  least 

10  minutes  at  a  time,  how 

-  What  percent  of  respondents 
engaged  in  vigorous  activity? 

-  What  is  the  relationship 
between  vigorous  exercise 
and  BMI? 

-  What  is  the  relationship 
between  vigorous  exercise 
and  access  to  care? 

Nominal/ordinal/scale 

Nominal/ordinal/scale 
(depends  on  the  exercise 
question)  and  scale 

Nominal/ordinal/scale  and 
nominal 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Mann-Whitney  U-test 
(nominal/ordinal) 

Wilcoxon  signed  ranks  test 
(nominal/ordinal) 

Kruskal-Wallis  test 
(nominal/ordinal) 

Chi-square  test  of 

independence 

(nominal/nominal) 

Pearson  product  moment 
correlation  (r) 

(scale/scale) 
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Table  3:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  BRFSS 


Major  Variable 

Selected  2005  BRFSS 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

much  total  time  per  day  do 
you  spend  doing  these 
activities? 

Fast-food  intake 

No  question 

Fruits  &  vegetable  intake 

How  often  do  you  eat  carrots? 

Not  counting  juice,  how  often 
do  you  eat  fruit? 

How  often  do  you  eat  green 
salad? 

Not  counting  carrots, 
potatoes,  or  salad,  how  many 
servings  of  vegetables  do  you 
usually  eat? 

-  What  percentage  of 
respondents  eat  fruit  daily? 

-  What  percentage  of 

respondents  eat  fruit _ # 

weekly? 

-  What  percentage  of 

respondents  eat _ # 

vegetables  weekly? 

-  What  is  the  relationship 
between  fruit  and  vegetable 
intake  and  BMI? 

-  Nominal  or  ordinal 

-  Scale/nominal  or  ordinal 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Mandatory  fitness 
standards 

No  question 

Deployment  readiness 

No  specific  question  about 
deployment. 

-  What  percent  of  respondents 
served  in  the  US  Armed 

Forces? 

-  What  is  the  relationship 
between  those  who  served 
and  their  BMI? 

-  What  is  the  relationship 
between  those  who  did  not 
serve  and  their  BMI? 

-  Nominal 

-  Nominal/scale 

-  Nominal/scale 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal) 

Access  to  care 

Do  you  have  any  kind  of 
health  care  coverage, 
including  health  insurance, 
prepaid  plans  such  as  HMOs, 
or  government  plans  such  as 
Medicare? 

Do  you  have  one  person  you 
think  of  as  your  personal 
doctor  or  health  care 
provider? 

-  What  is  the  percentage  of 
respondents  who  have  health 
care... who  do  not? 

-  What  is  the  relationship  of 
access  to  care  and  BMI? 

-  Nominal 

-  Nominal/scale 

Descriptive  statistics: 
frequency  distributions  and 
measures  of  central  tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal 
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Table  3:  Specific  Aim  1:  Descriptive  Research  Questions  and  Analytic  Approach  for  2005  BRFSS 


Major  Variable 

Selected  2005  BRFSS 
Measures 

Descriptive  Research 
Questions 

Level  of  Data 

Data  Analysis  Approach 

Primary  source  of  care? 
Availability  of  primary 
services? 

Availability  of  preventive 
services? 

Availability  of  Veterans  health 
care? 
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Table  4:  Specific  Aim  2:  Relational  Comparative  Questions  and  Analytic  Approach 


Major 

Variable 

Selected  2005 
SHRBAMP  Measures 

Selected  2005  BRFSS 
Measures 

Relational  Comparative 
Research  Questions 

Level  of 
Data 

Data  Analysis  Approach 

Age 

Age  at  last  birthday. 

What  is  your  age? 

-What  is  the  mean  age  of  the 
respondents  in  each  data  set? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Which  age  group  has  the  highest  BMI? 

-  Which  age  group  does  the  most 
vigorous  exercise? 

-  How  do  the  two  groups  differ  as  far  as 
their  age  and  vigorous  exercise? 

Scale 

(age) 

Ordinal 

(vigorous 

exercise) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need  to  change 
the  scale  to  ordinal  and  test  correlation 
with  nominal  variable  **  for  ex:  make  the 
age  ordinal  instead  of  scale 

Gender 

Are  you  male  or  female? 

Indicate  sex  of 
respondent. 

-  What  is  the  distribution  of  gender  in  the 
respondents  in  each  data  set? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Which  group  has  the  highest  rates  of 
BMI? 

-  Which  group  has  the  highest  frequency 
of  vigorous  exercise? 

-  Who  does  more  vigorous  exercise, 
males  or  females? 

Nominal 

(gender) 

Scale 

(BMI) 

Ordinal 

(vigorous 

exercise) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal 

Race 

/ethnicity 

What  is  your  race? 

Which  one  of  these 
groups  would  you  say 
best  represents  your 
race? 

-  What  is  the  distribution  of  race/ethnicity 
in  each  data  set? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  No  specific  comparison  questions 
between  both  the  groups. 

Nominal 
(race  and 
ethnicity) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Branch  of 
Service 

What  service  are  you  in? 

Have  you  ever  served 
on  active  duty  in  the 
United  States  Armed 
Forces,  either  in  the 
regular  military  or  in  a 
National  Guard  or 
military  reserve  unit? 

Which  of  the  following 
best  describes  your 
service  in  the  United 
States  military? 

(can  self-identify  if  they 

-  What  is  the  distribution  of  service 
branch  in  the  respondents? 

-  What  is  the  distribution  of  respondents 
who  served  in  the  military? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Does  it  make  a  difference  in  BMI  in  the 
non-military  group  if  they  did  serve  in  the 
armed  forces? 

-  Would  the  BMI  be  lower  if  they  served 
in  the  armed  forces? 

-  Will  not  be  able  to  directly  compare 
both  data  sets  with  this  variable. 

Nominal 
(branch  of 
service) 

Scale 

(BMI) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal) 
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Table  4:  Specific  Aim  2:  Relational  Comparative  Questions  and  Analytic  Approach 


Major 

Variable 

Selected  2005 
SHRBAMP  Measures 

Selected  2005  BRFSS 
Measures 

Relational  Comparative 
Research  Questions 

Level  of 
Data 

Data  Analysis  Approach 

are  on  active  duty 
status) 

Body  Mass 
Index  (BMI) 

**  Calculated  variable  ** 

About  how  tall  are  you 
without  shoes  on? 

(height) 

About  how  much  do  you 
weigh  without  shoes  on? 
(weight) 

**  Calculated  variable** 

About  how  tall  are  you 
without  shoes? 

(height) 

About  how  much  do  you 
weigh  without  shoes? 
(weight) 

-  What  is  the  distribution  of  BMI  in  each 
data  set? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Compare  the  relationship  between  BMI 
and  vigorous  exercise  military  to  non¬ 
military?  Is  there  a  significant 
difference? 

Scale 

(BMI) 

Ordinal 

(vigorous 

exercise) 

Mann-Whitney  U  will  be  used  to  examine 
relationships  between  two  group 
variables  when  the  dependent  variable  is 
ordinal. 

Kruskal-Wallis  will  be  used  to  examine 
relationships  between  k  group  level 
variables  when  the  dependent  variable  is 
ordinal. 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need  to  change 
the  scale  to  ordinal  and  test  correlation 
with  nominal  variable  **  for  ex:  make  the 
age  ordinal  instead  of  scale 

Vigorous 

exercise 

During  the  past  30  days, 
for  leisure-time  physical 
activity,  how  often  (and 
for  how  long?)  did  you 
usually  do  each  of  the 
following? 

(vigorous  activity 
described) 

During  the  past  month, 
other  than  your  regular 
job,  did  you  participate  in 
any  physical  activities  or 
exercises  such  as 
running,  calisthenics, 
golf,  gardening,  or 
walking  for  exercise? 

Thinking  about  the 
vigorous  activities  you 
do  in  a  usual  week,  do 
you  do  vigorous 
activities  for  at  least  1 0 
minutes  at  a  time,  such 
as  running,  aerobics, 
heavy  yard  work,  or 
anything  else  that 
causes  large  increases 
in  breathing  or  heart 
rate? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Compare  the  relationship  between  BMI 
and  vigorous  exercise  military  to  non¬ 
military?  Is  there  a  significant 
difference? 

Ordinal 

(vigorous 

exercise) 

Scale 

(BMI) 

Spearman  rank  correlation 
(ordinal/nominal)  **  will  need  to  change 
the  scale  to  ordinal  and  test  correlation 
with  nominal  variable  **  for  ex:  make  the 
age  ordinal  instead  of  scale 

Could  consider  changing  the  SHRBAMP 
level  of  measurement  for  vigorous 
exercise  to  nominal  (yes/no)  and 
compare  to  BRFSS  yes/no.  Then,  look 
at  additional  BRFSS  questions  about 
frequency  and  intensity  and  compare  to 
SHRBAMP. 

Chi-square  test  of  independence 
(nominal/nominal) 

2X2  cross  table 
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Table  4:  Specific  Aim  2:  Relational  Comparative  Questions  and  Analytic  Approach 


Major 

Variable 

Selected  2005 
SHRBAMP  Measures 

Selected  2005  BRFSS 
Measures 

Relational  Comparative 
Research  Questions 

Level  of 
Data 

Data  Analysis  Approach 

How  many  days  per 
week  do  you  do  these 
vigorous  activities  for  at 
least  10  minutes  at  a 
time? 

On  days  when  you  do 
vigorous  activities  for  at 
least  10  minutes  at  a 
time,  how  much  total 
time  per  day  do  you 
spend  doing  these 
activities? 

Fast-food 

intake 

In  average  week,  how 
often  do  you  eat  fast 
food? 

No  question 

-  See  Table  2  for  descriptive  questions 
for  military  data  set. 

-  Unable  to  compare  the  two  data  sets 
with  fast-food  intake  variable. 

Ordinal 

(SHRB) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency 

Fruits  & 
vegetable 
intake 

In  an  average  week,  how 
often  do  you  eat  fruit? 

In  an  average  week,  how 
often  do  you  eat 
vegetables? 

How  often  do  you  eat 
carrots? 

Not  counting  juice,  how 
often  do  you  eat  fruit? 

How  often  do  you  eat 
green  salad? 

Not  counting  carrots, 
potatoes,  or  salad,  how 
many  servings  of 
vegetables  do  you 
usually  eat? 

-  See  Tables  2  and  3  for  descriptive 
questions  for  each  data  set. 

-  Will  not  directly  compare  data  sets  to 
each  other  for  fruits  and  vegetables. 

Ordinal 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Mandatory 

fitness 

standards 

Do  you  have  difficulty 
meeting  your  service 
weight  and/or  body  fat 
standard? 

Did  you  pass  your  most 
recent  physical  fitness 
test? 

(If  in  Reserves  or  Guard, 
can  assume  they  have 
mandatory  fitness 
standards.) 

If  they  are  not  in  the 
Reserves  or  Guard,  we 
assume  they  do  not 

-  See  Tables  2  and  3  for  descriptive 
questions  for  each  data  set. 

-  Assumption  made  that  military  has 
mandatory  fitness  standards  and  non¬ 
military  do  not.  Does  it  make  a 
difference  in  their  BMI  rates? 

Nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 
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Table  4:  Specific  Aim  2:  Relational  Comparative  Questions  and  Analytic  Approach 


Major 

Variable 

Selected  2005 
SHRBAMP  Measures 

Selected  2005  BRFSS 
Measures 

Relational  Comparative 
Research  Questions 

Level  of 
Data 

Data  Analysis  Approach 

Are  you  currently  enrolled 
in  a  mandatory  weight 
control/management 
program? 

have  mandatory  fitness 
standards. 

Deployment 

readiness 

How  many  times  have 
you  been  deployed  in  the 
past  three  years? 

How  many  days  during 
the  past  12  months  have 
you  been  away  from  your 
permanent  duty  station? 

When  were  you  last 
deployed? 

Did  you  serve  with  the 
military  in  any  of  the 
following  areas? 

Have  you  ever  served 
on  active  duty  in  the 

United  States  Armed 
Forces,  either  in  the 
regular  military  or  in  a 
National  Guard  or 
military  reserve  unit? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Assumption  made  that  military  has 
deployment  readiness  risk  and  non¬ 
military  do  not.  Does  it  make  a 
difference  in  their  BMI  rates? 

Nominal 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Access  to 

care 

Assumption  is  made, 
answer  default  to  yes. 

Do  you  have  any  kind  of 
health  care  coverage, 
including  health 
insurance,  prepaid  plans 
such  as  HMOs,  or 
government  plans  such 
as  Medicare? 

Do  you  have  one  person 
you  think  of  as  your 
personal  doctor  or  health 
care  provider? 

Primary  source  of  care? 
Availability  of  primary 
services? 

Availability  of  preventive 
services? 

-  See  Tables  2  &  3  for  descriptive 
questions  for  each  data  set. 

-  Assumption  made  that  military  has 
deployment  readiness  risk  and  non¬ 
military  do  not.  Does  it  make  a 
difference  in  their  BMI  rates? 

Nominal 
(access  to 
care) 

Scale 

(BMI) 

Descriptive  statistics:  frequency 
distributions  and  measures  of  central 
tendency. 

Analysis  of  variance/ANOVA 
(scale/nominal) 
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Table  4:  Specific  Aim  2:  Relational  Comparative  Questions  and  Analytic  Approach 

Major  Selected  2005  Selected  2005  BRFSS  Relational  Comparative  Level  of  Data  Analysis  Approach 

Variable _ SHRBAMP  Measures _ Measures _ Research  Questions _ Data _ 

Availability  of  Veterans 
health  care? 
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Abstract 

The  uniqueness  of  the  military  environment  (universal  access  to  care,  fitness 
standards,  and  deployment  requirements)  may  no  longer  be  enough  to  sustain  military 
members  within  “normal  weight”  standards.  Similarities  in  trends  of  overweight  between 
military  members  and  non-military  cohorts  suggest  that  differences  in  military  and  non¬ 
military  environments  may  be  eroding.  Results  from  the  2005  Survey  of  Health  Related 
Behaviors  among  Military  Personnel  indicate  that  despite  high  rates  of  self-reported 
vigorous  exercise,  pre-obesity  in  military  personnel  is  higher  than  in  non-military 
cohorts.  Environmentally  based  conceptual  frameworks  are  needed  to  study  this 
problem  and  gain  insight  into  the  trend  in  concomitant  increasing  body  mass  index  and 
vigorous  physical  activity  in  military  members.  The  purpose  of  this  article  is  to  lay  the 
foundation  for  this  research  by  presenting  a  review  of  the  literature  on  body  mass  index 
and  physical  activity  in  military  personnel,  and  an  overview  of  unique  aspects  of  the 
military  environment. 
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Introduction 

The  2005  Department  of  Defense  (DoD)  Survey  of  Health  Related  Behaviors 
Among  Military  Personnel  (SHRBAMP)  results  were  published  in  January  2007  and 
concluded  that  overweight  or  pre-obesity  in  military  personnel  is  now  higher  than  in  the 
non-active  duty  population.1  According  to  this  survey  and  consistent  with  the 
nationwide  trend,  ‘overweight’  based  on  body  mass  index  (BMI),  increased  from  51.2  % 
in  1 995  to  61 .6  %  in  2005  for  active  duty  members  aged  20  or  older.1'4  (Fig.  1 ) 
Surprisingly,  these  results  parallel  a  concurrent  increase  in  strenuous  exercise 
consistent  with  the  military’s  emphasis  on  physical  fitness.5  The  concomitant  increase 
in  BMI  and  strenuous  exercise  in  active  duty  personnel  elucidate  the  reality  that 
“overweight”  originates  from  numerous  factors.  Strenuous  physical  activity  alone 
cannot  sustain  a  “within  normal  standards”  BMI.6 

The  nation’s  epidemic  of  overweight  and  obesity  (as  measured  by  BMI)  affects 
the  military  services  of  the  United  States  in  many  ways.  This  epidemic  has  a  direct 
effect  on  retention  of  new  recruits,  in  that,  almost  80%  of  military  recruits  who  exceed 
BMI  standards  at  enlistment,  leave  the  service  before  completing  their  first  term.7  In  a 
study  published  in  2007,  Yamane  8  measured  the  prevalence  of  obesity  in  the  adult 
civilian  population  using  data  from  the  National  Health  and  Nutrition  Examination  Survey 
(NHANES)  for  the  years  2001-2004.  The  results  showed  that  17.9%  to  54.5%  of  men 
and  20.8%  to  54.9%  of  women  were  considered  overweight,  and  therefore  ineligible  for 
military  enlistment.  The  military  is  now  a  stakeholder  in  the  worsening  public  health 
issue  of  increasing  weight  in  the  civilian  population.  Furthermore,  military  personnel 
with  increased  BMI  are  at  increased  risk  for  disease  co-morbidities  related  to  being 
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overweight  and  increased  morbidity  among  active  duty  personnel  can  affect  troop 
retention  and  threaten  the  military’s  operational  readiness. 

The  ‘disconnect’  between  increased  vigorous  physical  activity  and  increasing 
BMI  is  not  a  new  revelation.  Numerous  research  studies  underscore  the  importance  of 
healthy  eating  and  exercise  in  minimizing  body  fat  and  avoiding  the  state  of  “being 
overweight”.  The  majority  of  these  studies  are  founded  on  conceptual  frameworks  and 
theories  based  on  health  beliefs  and  health  behaviors  as  motivators  for  change  and 
maintenance  of  BMI  within  normal  limits.  Within  the  military,  health  beliefs  and 
behaviors  are  a  very  important  part  of  framing  health  and  fitness  for  many  military 
members.  However,  military  operational  readiness  is  predicated  on  framing  within  a 
unique  military  environment. 

If  greater  insight  is  to  be  gained  into  the  concomitant  increase  in  BMI  and 
strenuous  exercise  in  active  duty  personnel,  the  epidemic  of  overweight  and  obesity  (as 
measured  by  BMI)  must  be  viewed  through  a  lens  that  explores  the  potential  impact  of 
military  environmental  factors.  The  SHRBAMP  was  initiated  to  collect  data  related  to 
health  behaviors  of  military  personnel.  However,  the  assumptions  under  girding  the 
questions  in  the  survey  (universal  access  to  health  care,  physical  fitness  standards,  and 
deployment  requirements),  and  the  unique  environment  from  which  the  population 
sample  is  drawn,  create  an  ideal  venue  for  examining  the  relationship  between  body 
mass  index  and  physical  activity  in  an  active  duty  population,  using  a  framework  that 
incorporates  aspects  of  the  military  environment.  The  purpose  of  this  article  is  to 
present  a  review  of  the  theoretical  and  empirical  literature  regarding  trends  in  body 
mass  index  and  physical  activity  in  the  military  population;  and  an  overview  of  unique 
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aspects  of  the  military  environment.  It  is  expected  that  this  article  will  lay  the  foundation 
for  developing  and  using  environmentally  based  conceptual  frameworks  to  study  the 
trend  in  simultaneous  increased  body  mass  index  and  vigorous  physical  activity  in 
military  members. 

2005  SHRBAMP  and  Healthy  People  Objectives 

The  DoD  SHRBAMP  surveys  are  cross-sectional  and  designed  to  represent 
active-duty  service  members  from  all  branches  of  the  military  stationed  worldwide.  The 
SHRBAMP  is  conducted  every  3  years  and  has  been  used  by  the  DoD  to  track  changes 
in  health  behaviors.  The  survey  was  initiated  in  1980  and  the  2005  survey,  the  9th  in  the 
series,  expanded  to  include  National  Guard  and  Reserve  military  members.  The 
SHRBAMP  is  sponsored  by  the  Office  of  the  Assistant  Secretary  of  Defense  and  the 
2005  sample  size  was  approximately  16,000  military  service  members  from  all 
branches.  Primarily,  data  were  collected  from  participants  in  group  sessions  on  military 
installations.  The  2005  survey  was  a  self-administered  paper-and-pencil  questionnaire 
and  contained  measures  regarding  self-reported  specific  health  risk  behaviors. 

The  2005  SHRBAMP  also  assessed  the  national  health  status  goals  from  the  HP 
2010  objectives.  Healthy  People  (HP)  2000  and  2010  present  comprehensive  and 
nationwide  health  promotion  and  disease  prevention  agendas  that  are  grounded  in 
science  built  through  public  consensus,  and  designed  to  measure  progress. 9  Despite 
nation-wide  interest  in  HP  2000  and  2010  objectives,  there  are  relatively  few  published 
studies  that  have  examined  the  HP  objectives  with  regards  to  military  personnel.  One 
published  study  reported  progress  toward  the  Healthy  Behavior  2010  ‘physical  exercise’ 
objective  across  all  active-duty  services  as  measured  by  the  1995,  1998,  and  2002  DoD 
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SHRBAMP. 8  A  Healthy  People  2010  objective  is  that  greater  than  30%  of  Americans 
will  engage  in  vigorous  physical  activity  at  least  three  times  a  week.  The  2002  DoD 
SHRBMP  results  reported  that  70%  of  military  personnel  met  this  objective.  In  2005, 
the  definition  of  “vigorous  exercise”  was  redefined;  but  the  results  remained  high  at 
57.6%,  far  exceeding  HP  2010  goals. 

Self-reported  regular  physical  fitness  and  strenuous  exercise  increased  in  all  the 
services,  consistent  with  the  military’s  emphasis  on  fitness.  However,  despite  the  high 
rates  of  self-reported  vigorous  exercise,  the  military  is  far  from  meeting  the  HP  2010 
Healthy  Weight  objective.  Healthy  weight  is  defined  as  a  body  mass  index  in  the  range 
of  18.5%  -  25.0%.  The  military  had  only  40%  of  its  personnel  meet  this  criterion,  which 
is  far  below  the  HP  objective  of  60%. 

Body  Mass  Index 

Body  Mass  Index  (BMI)  is  a  measurement  derived  from  a  person’s  height  and  weight. 
BMI  is  a  simple  and  cost-effective  screening  method  because  it  is  highly  correlated  with 
measures  of  body  fat.10  A  substantial  body  of  evidence  shows  the  positive  association 
between  BMI  and  morbidity/mortality.7  Overweight  is  defined  as  a  BMI  greater  than  25.0  and 
class  I  obesity  is  a  BMI  of  30.0  or  more.  Self-reported  heights  and  weights  can  under¬ 
estimate  obesity  prevalence,  but  are  considered  accurate  and  acceptable  for  epidemiologic 
surveys  and  are  commonly  used  in  national  surveys.11, 7  The  addition  of  waist  circumference 
to  BMI  predicts  a  greater  variance  in  health  risk  than  BMI  alone,  but  whether  the  reverse  is 
true  is  unclear.12 

The  2005  SHRBAMP  results  illustrated  that  77.1%  males  (35  years  and  older)  in 
the  Air  Force  are  overweight  and  21  %  are  obese.  The  Army’s  BMI  statistics  are 
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virtually  identical  to  the  Air  Force.  The  Navy’s  current  rate  of  overweight  males  ages  35 
and  older,  is  the  highest  of  all  the  services,  at  80.1%,  with  23.1%  obese.  The  BMI 
results  have  increased  every  year  since  the  DoD  survey  was  initiated  in  1980,  capping 
off  at  an  all-time  high  in  2005  for  all  services. 

Although  BMI  is  the  most  practical  assessment  for  use  in  large  surveys,  it  is  only  one 
measure  used  by  the  military.  Most  of  the  military  services  (excluding  Air  Force)  use  BMI  as 
a  screening  measure  only,  and  if  the  service  member’s  BMI  exceeds  the  standards  for  their 
branch  of  service,  their  body  fat  percentage  is  measured.  Overall,  BMI  has  proven  to  be  a 
practical  and  accurate  tool  to  measure  a  recruit’s  fitness  for  military  service  for  almost  150 
years.7  The  very  first  height  and  weight  tables  for  the  U.S.  military  were  actually  initiated 
during  the  Civil  War. 

In  a  study  by  Adams  and  Schatzkin13  published  in  the  New  England  Journal  of 
Medicine,  the  authors  reiterated  that  obesity  (BMI  >_30.0)  is  associated  with  an 
increased  risk  of  death.  However,  the  relationship  between  being  overweight  (BMI  of 
25.0-29.9)  and  an  increased  risk  of  death  had  not  been  as  extensively  studied.  This 
study  prospectively  examined  BMI  in  relation  to  the  risk  of  death  from  any  cause,  in 
approximately  525,000  U.S.  males  and  females  from  the  National  Institute  of  Health 
(NIH)-AARP  cohort,  between  the  ages  of  50-71 .  During  the  follow-up  period  of  ten 
years,  analyses  showed  an  increased  risk  of  death  in  both  overweight  and  obese 
subjects.  In  analyses  of  BMI  during  midlife  (age  50),  among  those  who  had  never 
smoked,  the  associations  with  the  risk  of  death  increased  by  20-40%  among  overweight 
persons.  This  trend  suggests  long-term  effects  on  morbidity  and  mortality  risk,  as  well 
as  soaring  future  health  care  costs  in  the  DoD. 
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Physical  Activity 

Physical  activity  represents  the  individual’s  energy  expenditure.  Reductions  in 
physical  activity  due  to  modernized  and  industrialized  societies,  have  likely  contributed 
to  positive  energy  balance  and  weight-gain.  Among  adults  who  have  successfully 
maintained  weight  loss  over  time,  a  common  factor  is  increased  physical  activity.7  The 
majority  of  military  members  reported  high  rates  of  vigorous  physical  exercise  (56%- 
73%)  in  the  SHRBAMP,  yet  the  rates  of  being  overweight  based  on  BMI  were  at  an  all- 
time  high  of  61  %.  It  is  possible  that  military  members  inflate  their  self-reported  physical 
activity  frequency,  as  well  as  their  exercise  intensity. 

The  effects  of  physical  activity  on  weight  and  health  may  be  influenced  by  age. 

In  a  2004  study14,  (http://www.acsc-msse.org)  the  purpose  was  to  describe  the 
prevalence  of  moderate  and  vigorous  physical  activity  among  40,000  native  Californians 
in  relation  to  age,  gender,  education,  and  self-reported  disease  risk  factors.  The 
relationship  between  demographic  variables,  chronic  disease  risk  factors,  and  meeting 
physical  activity  (PA)  guidelines  was  analyzed.  Significant  age  and  education  gradients 
existed  for  both  moderate  and  vigorous  PA.  An  inverse  association  was  noted  between 
both  moderate  and  vigorous  physical  activity  and  prevalence  of  chronic  disease  risk 
factors.  This  study  could  have  implications  for  more  effective  targeting  of  PA  guidelines 
of  U.S.  adults,  including  those  serving  in  the  military.  In  contrast  to  the  2005  SHRBAMP 
results,  only  22.3%  of  the  total  group  reported  moderate  amounts  of  PA  (according  to 
CDC  and  ACSM  guidelines)  and  37.4%  reported  vigorous  amounts  of  PA.  These 
results  suggest  that  despite  vigorous  physical  activity,  the  military’s  overweight 
personnel  are  starting  to  match  their  non-military  countrymen.  Sakuta  &  Suzuki15 


Bosch,  9 


conducted  a  cross-sectional  analysis  of  the  association  between  duration  of  physical 
activity  and  the  presence  of  cardiovascular  risk  factors  in  middle-aged  male  personnel 
of  the  Self-Defense  Forces  during  a  routine  retirement  check-up.  Their  results  showed 
that  duration  of  high  intensity  physical  activity  (not  moderate  or  low  intensity),  inversely 
correlated  with  BMI,  triglyceride  and  glucose  levels,  as  well  as  blood  pressure. 
Numerous  studies  have  reported  similar  findings,  that  physical  activity  may  reduce  the 
incidence  of  chronic  diseases  by  favorably  altering  blood  lipid  profiles,  reducing  body 
fat,  and  improving  lean  body  mass.7 

Another  possible  reason  for  the  increased  rates  of  increased  BMI  is  the 
significant  change  in  eating  habits  and  exercise  during  the  past  20  years.  The  military 
population  has  not  been  immune  to  those  shifts.  Some  of  these  changes  are  in  food 
availability  and  composition  (increased  fast-food  consumption),  and  technological 
changes  that  greatly  decrease  physical  movement  and  activity.  This  reduction  in 
physical  activity  is  inherent  to  the  current  modern  military,  with  more  jobs  reflecting  a 
sedentary  emphasis  as  opposed  to  years  past. 

Riley  et  al16  conducted  a  prospective  study  to  examine  the  effectiveness  of  self- 
assessed  fitness  and  exercise  in  predicting  objectively  measured  physical  fitness.  The 
1,583  male  subjects  (entering  the  Marine  Corp)  completed  a  questionnaire  and  an 
objective  fitness  test.  Multivariate  modeling  found  numerous  measures  of  self-assessed 
fitness  were  all  associated  with  the  objective  fitness  score.  If  the  subjects  self-assessed 
a  high  level  of  fitness,  this  correlated  with  a  high  score  on  a  fitness  test.  The  2005 
SHRBAMP  also  collected  data  about  self-assessed  levels  of  fitness  and  the  service 
members’  satisfaction  with  their  current  weight. 
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Military  Environment 

Healthy  body  weight  is  an  extremely  complex  issue.  Maintenance  of  fitness  and 
appropriate  BMI  by  military  personnel  is  affected  by  each  person’s  genetics,  physiology, 
age,  physical  activity  level,  diet,  environment,  and  social  background.  Some  of  these 
factors  are  biologically  programmed;  the  individual  can  manipulate  others,  while  other 
factors  require  environmental  changes.7  The  environment  incorporates  physical, 
economic,  and  sociocultural  aspects  of  a  population.  There  are  unique  factors  in  the 
military  environment  that  do  not  exist  in  a  non-military  environment,  such  as  access  to 
health  care,  mandatory  physical  fitness  standards,  and  an  expected  readiness  for 
deployment.  These  factors  may  have  been  relied  on  in  the  past  to  protect  military 
service  members  from  an  increased  BMI,  but  the  results  from  the  2005  SHRBAMP 
illustrate  that  the  military  is  not  projected  to  meet  the  HP  2010  objective  of  maintaining  a 
healthy  weight.  Despite  the  unique  military  environment,  BMI  levels  are  steadily 
increasing  in  the  military  population,  despite  vigorous  physical  activity. 

Currently,  the  military  population  is  projected  to  meet  only  37%  of  the  19  HP 
2010  objectives.  The  areas  of  success  in  meeting  the  HP  2010  objectives  are  those  for 
which  military  regulations  ensure  compliance  with  the  healthy  desired  behaviors.  These 
areas  are  exercise,  obesity,  seat  belt  use,  and  helmet  use.  Fitness  standards  and 
regulations  dictate  that  military  members  exercise  regularly  and  do  not  become  obese. 
Even  so,  why  are  so  many  service  members  overweight?  The  military  environment  is 
changing  and  the  unique  factors  relied  on  to  protect  service  members  from  being 
overweight  in  the  past,  may  no  longer  be  sufficient.  Perhaps  the  cultural  dividing  line 
between  military  and  non-military  populations  is  eroding. 
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Environmentally  based  conceptual  frameworks  may  provide  insight  into  this  trend 
in  concomitant  increasing  body  mass  index  and  vigorous  physical  activity  in  military 
members,  and  provide  a  framework  to  compare  military  populations  to  non-military 
populations.  An  overview  of  aspects  of  the  unique  military  environment  that  include 
access  to  health  care,  mandatory  fitness  standards,  and  deployment  requirements  are 
presented  below. 

Access  to  health  care 

Access  to  quality  health  care  is  paramount  in  the  military  population,  in  that 
service  members  should  receive  effective  health  services  when  and  where  needed.17 
This  access  has  numerous  components,  two  of  which  are  financial  and  structural 
access.  Financial  access  relates  to  aspects  of  health  insurance  coverage.  Structural 
access  relates  to  the  availability  of  services  and  health  care  providers.  The  processes 
of  entry  into  and  utilization  of  health  care  services  are  closely  related  to  structural  and 
financial  access  to  health  care.18'19  However,  structural  and  financial  access  to  health 
care  does  not  guarantee  entry  into  and  utilization  of  health  care  services. 

Personal  barriers  to  access  impact  utilization  of  health  services  even  when 
structural  and  financial  access  to  care  are  present.  Military  service  members’ 
recognition  of  needs  for  services  and  their  decisions  to  seek  health  care  are  generally 
the  first  step  in  the  process  of  accessing  services.  In  addition,  the  perceived  necessity, 
availability,  and  appropriateness  of  health  care  services  provided  to  military  members 
structurally  and  financially,  may  influence  utilization  of  services.  Perception  is  defined 
as  the  selection  and  organization  of  information  assessed  through  the  human  senses 
and  interpreted  within  the  individual’s  cultural  belief  and  value  system.  Therefore,  in 
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addition  to  economic  factors,  a  perception  of  availability  of  health  care  is  influenced  by 
location  of  care,  fit  with  personal  time  schedules,  fit  with  personal  responsibilities,  and  fit 
with  cultural  beliefs,  values,  and  expectations.  A  perception  of  the  necessity  of  care  is 
influenced  by  incorporation  of  definitions  of  health,  presence  and  severity  of  symptoms, 
and  personal  and  family  priorities.  A  perception  of  appropriateness  of  care  is  influenced 
by  the  suitability  of  health  care  in  relation  to  cultural  values  and  beliefs,  health  practices, 
and  previous  experiences  associated  with  health  care.20 

Classically,  culture  is  defined  as  “the  learned,  shared,  and  transmitted  values, 
beliefs,  norms,  and  life  way  practices  of  a  particular  group  that  guides  their  thinking, 
decisions,  and  actions,  in  patterned  ways”.21  Military  members  emerge  from  family 
cultures,  live  in  American  culture,  and  work  in  a  military  culture  with  values,  beliefs, 
norms,  and  life  way  practices  that  are  intended  to  guide  thinking,  decisions,  and  actions 
in  patterned  ways.  One  patterned  way  relates  to  “normal  weight”.  With  the  current 
similarities  in  trends  in  overweight  and  obesity  between  military  members  and  their  non¬ 
military  cohorts,  questions  arise  related  to  the  influence  of  American  cultural  norms  on 
military  members,  as  compared  to  the  intended  influence  of  military  cultural  values, 
beliefs,  and  practices. 

Clearly,  there  is  a  relationship  between  access  to  health  care  and  utilization  of 
health  care  services,  but  the  concept  of  access  to  care  is  complex  and  multifaceted. 

How  does  structural  and  financial  access  to  health  care  influence  health  behaviors  and 
health  practices  of  military  members  living  in  the  American  culture?  Are  there 
differences  in  rates  of  BMI  between  two  different  American  culture  populations  engaged 
in  vigorous  physical  activity  when  one  group  has  universal  financial  and  structural 
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access  to  care  and  the  other  group  does  not?  Environmentally  based  conceptual 
frameworks  that  incorporate  comparison  of  the  potential  impact  of  access  to  health  care 
in  military  and  non-military  populations  may  provide  some  insight  into  these 
relationships. 

Mandatory  fitness  standards 

Physical  fitness  requirements  are  a  unique  component  of  the  military 
environment.  Most  non-military  occupations  do  not  mandate  annual  fitness  testing  or 
openly  encourage  a  vigorous  physical  activity  program.  The  military’s  fitness 
requirements  were  originally  predicated  on  the  need  for  the  highest  level  of  physical 
performance  in  adverse  environments.  Body  weight  and  fitness  standards  theoretically 
take  precedent  even  when  a  military  member  performs  their  assigned  duties  in  an 
exceptional  manner.7 

Each  branch  of  the  U.S.  armed  forces  has  unique  standards  for  physical  fitness 
and  weight  standards,  as  well  as  programs  and  policies  in  place,  to  ensure  compliance 
with  these  standards.22  In  early  2004,  the  Air  Force  instituted  a  health  based  fitness 
assessment  and  screening  test  to  determine  if  personnel  were  physically  fit.  Programs 
that  integrated  physical  fitness  activities  into  duty  time  and  work  routines  were  highly 
encouraged.  The  Air  Force  no  longer  solely  measures  “fatness”,  (weighing  its 
members,  measuring  BMI)  but  rather  measures  “fitness”  (waist  circumference,  a  timed 
1.5  mile  run,  and  calisthenics). 

Army  service  members  maintain  their  physical  fitness  levels  to  complete  their 
arduous  mission  of  ground  troop  support.  These  members  are  required  to  take  a 
physical  fitness  test  at  least  twice  per  year  composed  of  push-ups,  sit-ups,  and  a  timed 
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two-mile  run.  Navy  physical  readiness  tests  are  conducted  twice  each  year  and  include 
height,  weight,  and  body  fat  measurements.  The  test,  similar  to  the  other  services, 
measures  flexibility,  aerobic  capacity  and  muscular  endurance.  However,  these  new 
fitness  programs  and  annual  fitness  evaluations  may  not  ensure  a  fit  and  ready  force. 

Even  though  fitness  standards  and  mandatory  testing  exist,  these  requirements 
do  not  automatically  translate  into  maintaining  physical  fitness  all  year  round.  Members 
are  fit  tested  once  or  twice  per  year,  but  what  about  the  other  364  days?  Individuals 
may  have  their  own  personal  fitness  standards,  which  may  or  may  not  align  with  the 
military  “cultural”  expectations  of  fitness.  Military  members’  personal  standards  differ  as 
radically  as  the  individuals  themselves. 

Immersed  in  American  culture  and  living  outside  of  the  military  gates  facilitates  a 
more  blended  environment  for  military  members.  With  a  fast  food  establishment  on 
every  corner  and  the  daily  tempo  at  a  rapid  pace,  making  healthy  food  choices  can  be 
challenging.  How  do  mandatory  fitness  standards  influence  the  health  behaviors  of 
military  service  members  who  live  in  the  American  culture?  Are  there  differences  in 
rates  of  BMI  between  two  different  American  culture  populations  engaged  in  vigorous 
physical  activity  when  one  group  has  mandatory  physical  fitness  standards  and  the 
other  group  does  not?  Environmentally  based  studies  should  address  these  questions 
in  the  near  future. 

Deployment  readiness 

A  third  unique  component  of  the  military  environment  is  an  expected  readiness 
for  deployment.  Combat  readiness  through  enhanced  physical  fitness  is  a  major 
emphasis  in  the  United  States  military.23  The  deployed  service  member  is  expected  to 
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be  physically  fit  and  at  optimal  health.  But  is  this  depiction  realistic  or  even  relevant  as 
it  was  in  previous  wars?  All  military  personnel  are  potentially  needed  during  armed 
conflicts  and  even  those  individuals  in  occupations  of  a  sedentary  nature  need  to  be 
physically  prepared.  During  peacetime,  there  are  numerous  occupational  jobs  that  are 
technical  and  require  highly  trained  individuals,  but  may  not  be  physically  demanding. 
However,  during  wartime,  a  service  member’s  physical  strength  and  endurance  may  be 
tested  and  until  this  risk  of  deployment  changes,  all  military  personnel  must  stand  ready 
to  deploy. 

The  deployment  readiness  of  military  personnel  is  an  important  attribute  that 
directly  influences  the  effectiveness  of  the  military  organization  and  the  outcomes  of  the 
mission.  One  of  the  three  tenets  of  Force  Health  Protection  is  to  recruit  and  maintain  a 
healthy  and  fit  force.  As  stated,  the  number  of  young  adults  who  are  eligible  for  military 
service  but  are  overweight  or  obese,  is  increasing.  This  presents  a  recruitment 
challenge,  because  all  services  have  weight,  fitness  and  maintenance  requirements.11 
Once  a  member  enlists  and  enters  boot  camp,  they  are  immersed  in  a  controlled 
environment  that  is  completely  focused  on  strict  military  training,  deployment  readiness, 
and  maintaining  a  healthy  weight. 

Following  boot  camp,  recruits  leave  the  controlled  training  culture  and  are 
released  back  to  various  unhealthy  aspects  of  American  culture,  even  though  they  work 
in  military  settings.  If  a  military  member  is  expected  to  maintain  readiness  for 
deployment,  he/she  needs  to  maintain  a  healthy  weight  in  order  to  succeed  in  the 
mission.  Do  deployment  readiness  requirements  influence  health  behaviors  and  health 
practices  of  military  members  living  in  the  American  culture? 
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The  core  values  of  the  military  guide  beliefs  and  practices  related  to  service  and 
country,  and  readiness  for  deployment.  An  overweight  military  does  not  equate  to 
success  on  the  battlefield.  However,  little  is  known  about  the  influence  of  the  American 
cultural  environment  on  readiness  for  deployment  in  military  members  as  compared  to 
the  non-military  culture. 

Future  recommendations 

Several  studies  have  reported  that  success  rates  for  maintaining  weight  loss 
have  been  low;  leading  obesity  experts  to  argue  the  single  most  effective  approach  is 
prevention.22  Naghii24  concurred  and  concluded  that  preventing  obesity  or  treating  it  in 
the  initial  stages  was  more  effective  than  any  attempts  to  lose  weight.  The  limited  effect 
of  health  education  on  weight  loss  has  initiated  a  shift  from  personal  factors  to 
environmental  factors  regarding  eating  behaviors  and  physical  activity  levels. 

In  a  (2006)  study,  Brug25  conducted  six  systematic  literature  reviews  of 
environmental  correlates  and  interventions  for  weight-related  eating  behaviors  and 
physical  activity  for  both  children  and  adults.  The  review  of  297  observational  studies 
illustrated  few  studies  of  environmental  associations  have  been  replicated.  The 
researchers  argued  that  better-designed  and  vigorous  research  on  the  true  importance 
of  environmental  factors  for  obesogenic  behavioral  change  is  needed. 

If  the  military  populations’  increased  BMI  is  associated  with  environmental  factors, 
current  and  future  research  should  focus  on  proposed  environmental  changes,  in 
addition  to  the  individual’s  health  behavior  choices.26  Endocrine  scientists  assert  that  an 
environmental  model  may  be  a  more  comprehensive  way  to  study  increased  BMI  rather 
than  traditional  health  belief  models  or  energy  balance  models.  Egger  and  Swinburn27 
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suggested  many  years  ago  that  obesity  should  be  regarded  as  a  normal  response  to  an 
abnormal  environment. 

A  new  era  of  research  about  methods  that  measure  exercise  and  eating  behavior 
associated  with  environmental  factors  is  clearly  needed.28  The  overweight  military 
population  has  been  traditionally  targeted  via  behavioral  weight  loss  programs,  both 
individual  and  group.  It  is  time  to  change  the  research  approach  of  weight  management 
issues  and  evaluate  the  environment  as  an  important  factor.  Research  focusing  on 
military  personnel  should  explore  the  view  of  environment,  past  the  "virtual"  walls  of 
military  culture  to  include  an  environmental  focus  that  includes  aspects  of  American 
culture.  It  is  no  longer  sufficient  to  study  the  military  population  in  isolation  from  their 
civilian  counterparts. 

There  is  a  wealth  of  rich  and  pertinent  data  available  to  researchers  from  the  past 
DoD  Surveys  of  Health  Related  Behaviors  among  Military  Personnel.  Researchers 
should  compare  the  military  population  to  the  non-military  population,  as  these  cultures 
once  perceived  as  being  quite  different  from  one  another;  now  appear  to  have  much  in 
common  regarding  the  obesity  epidemic.  The  military  population  cannot  rely  on  unique 
environment  factors,  such  as  universal  access  to  care,  physical  fitness  standards,  and 
deployment  readiness  to  prevent  a  military  overweight  epidemic  in  an  obesogenic 


environment. 
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Abstract 

Background:  Despite  high  rates  of  vigorous  physical  activity  (PA)  the  military  is 
far  from  meeting  the  Healthy  People  2010  objective  that  60%  of  adults  20  +  years 
will  have  a  healthy  weight.  Objective:  Describe  the  relationship  between  body 
mass  index  (BMI)  and  vigorous  PA  among  active  duty  military  members. 

Design  and  Methods:  We  analyzed  existing  2005  Survey  of  Health  Related 
Behaviors  among  Military  Personnel  to  obtain  an  adult  sample,  20  to  45  years  of 
age  (N=14,852).  BMI  (weight-kg/height-m2)  calculated  from  self-reported  height 
and  weight.  A  vigorous  PA  variable  was  created  by  transforming  three  variables 
(PA  occurrence,  days  per  week,  and  minutes  per  session)  into  one  variable  with 
three  levels.  One-way  ANOVA  and  t-tests  of  independent  groups  were  used  to 
conduct  analyses.  Results:  Mean  BMI  of  personnel  who  met  recommendations 
for  vigorous  PA  was  25.97  (95%  Cl:  25.8,  26.0),  insufficient  PA  25.98  (95%  Cl: 
25.90,  26.07)  and  no  vigorous  PA  25.95  (95%  Cl:  25.8,  26.1)  was  not 
significantly  different  (p  =  .901).  There  was  a  significant  difference  between  the 
BMI  of  members  who  passed  their  recent  physical  fitness  test  (M=  25.7, 
SD=3.38),  and  those  who  did  not  [M=28.9,  SD=4.6,  t  (889.13)  =-19.25,  p=.000]. 
The  magnitude  of  the  difference  was  medium  ( d  =  1 .29,  effect  size  r  =  0.54). 
Implications:  Active  duty  military  personnel  at  increased  risk  for  disease  co¬ 
morbidities  related  to  being  overweight.  Future  studies  should  explore  how  other 
unique  aspects  of  the  military  environment  (deployment  readiness,  stress)  affect 


BMI. 
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Introduction 

The  2005  Department  of  Defense  (DoD)  Survey  of  Health  Related 
Behaviors  among  Military  Personnel  (SHRB)  results  concluded  that  overweight 
or  pre-obesity  in  military  personnel  is  now  higher  than  in  the  non-active  duty 
population.  Consistent  with  the  nationwide  trend,  overweight  based  on  body 
mass  index  (BMI),  increased  from  50.0%  in  1995  to  60.5  %  in  2005  for  active 
duty  members  aged  20  and  older.  These  results  parallel  a  concurrent  increase  in 
strenuous  exercise  consistent  with  the  military’s  emphasis  on  physical  fitness1 
and  suggest  that  being  overweight  originates  from  other  factors;  in  addition  to 
lack  of  physical  activity.2  The  purpose  of  this  article  is  to  describe  the  relationship 
between  BMI  and  vigorous  physical  activity  (PA)  in  military  members.  The  study 
was  conducted  using  preexisting  data  from  the  2005  SHRB. 

Background 

The  former  US  Surgeon  General  of  the  United  States  Public  Health 
Service,  Dr.  Richard  H.  Carmona,  stated  the  threat  of  obesity  in  America  is  as 
real  as  the  threat  of  weapons  of  mass  destruction.3  Active  duty  military 
personnel  are  at  risk  for  disease  co-morbidities  related  to  being  overweight.  This 
health  risk  has  a  direct  effect  on  military  recruits;  almost  80%  who  exceed  BMI 
standards  at  enlistment,  leave  the  service  before  completing  their  first  term  due 
in  part,  to  inability  to  meet  BMI  standards.4 

Each  of  the  armed  services  has  unique  fitness  standards  and  policies  for 


surveillance  testing.  In  early  2004,  the  Air  Force  instituted  a  health  based  fitness 
assessment  and  screening  test  to  determine  if  personnel  were  physically  fit. 
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Currently,  Air  Force  fitness  policy  mandates  an  annual  measurement  of  “fitness” 
(abdominal  circumference,  timed  1.5  mile-run,  and  calisthenics).  If  the  service 
member  fails  this  fit  test,  their  “fatness”  is  then  measured  (weight,  BMI).  Despite 
this  monumental  policy  change,  77.1%  males  (35  years  and  older)  in  the  Air 
Force  are  overweight  and  21%  are  obese.5  New  fitness  programs,  weight 
requirements,  and  annual  mandatory  evaluations  may  not  be  sufficient  to  ensure 
healthy  body  weight  for  Air  Force  members. 

Soldiers  in  the  Army  are  mandated  to  maintain  physical  fitness  levels  to 
complete  the  arduous  mission  of  ground  troop  support  yet  their  BMI  statistics  are 
nearly  identical  to  the  Air  Force’s  BMI  results  (77.1%  males  35+  overweight).  1 
The  Navy’s  current  rate  of  overweight  males  (based  on  BMI),  ages  35  and  older, 
is  the  highest  of  the  four  services,  80.1%,  and  23.1%  are  obese.  These  statistics 
are  at  an  all-time  high  for  the  services,  and  the  numbers  have  increased  every 
year.  Despite  the  fact  the  military  is  a  unique  culture  with  policies  regarding 
physical  fitness  requirements,  problems  with  being  overweight  persist. 

One  Healthy  People  2010  objective  is  that  >  30%  of  Americans  will 
engage  in  vigorous  PA  at  least  three  times  a  week.6  The  2002  DoD  SHRB 
summary  reported  70%  of  military  personnel  met  this  objective.  7  In  the  2005 
SHRB,  the  definition  of  “vigorous  PA”  was  redefined;  but  results  were  still  high  at 
57.6%,  far  exceeding  HP  2010  goals. 8  A  2007  scientific  statement  by  the 
American  Heart  Association  (AHA)  defined  vigorous  PA  as  an  exercise  rate  of  at 
least  6  metabolic  equivalents  (METs),  which  is  approximate  to  jogging.  9 
Vigorous  PA  in  the  2005  SHRB  is  defined  as  any  activity  that  burns  more  than  7 
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kcal/min  and  achieves  74  to  88  percent  of  peak  heart  rate,  such  as  jogging, 
chopping  wood,  swimming  continuous  laps,  or  bicycling  uphill. 5  Despite  high 
rates  of  self-reported  vigorous  PA,  the  military  is  still  not  meeting  the  HP  2010 
Healthy  Weight  objective  that  60%  of  adults  20+  years  will  have  a  healthy  weight 
(BMI  >1 8.5  kg/m2  and  <  25.0  kg/m2).  Our  long  term  goal  is  to  understand  the 
relationship  between  BMI  and  vigorous  PA  in  an  active  duty  population  living  in  a 
unique  military  environment  that  includes  access  to  health  care,  mandatory 
physical  fitness  standards,  and  mission  readiness  to  deploy.  To  date,  no  study 
has  examined  the  relationship  between  BMI  and  vigorous  PA  using  SHRB  data. 
Therefore,  the  two  HP  measured  objectives  (meeting  vigorous  PA  objectives  and 
not  meeting  healthy  weight  objective)  was  explored  by  analyzing  pre-existing 
data  from  the  2005  SHRB. 

In  addition,  the  relationship  between  BMI  and  mandatory  physical  fitness 
standards  was  examined.  ‘Fitness’  and  ‘fatness’  are  two  very  different  concepts, 
both  garnering  equal  attention,  but  often  confused  because  of  the  methods  used 
to  express  fitness  data.  4  The  focus  of  this  article  is  vigorous  PA  and  mandatory 
physical  fitness  standards  and  their  relationship  to  BMI. 

Conceptual  Framework 

The  traditional  epidemiological  triad  model  (host,  agent,  and  environment) 
has  historically  been  applied  to  infectious  disease  epidemics.  Epidemics  have 
been  optimally  controlled  when  equal  attention  is  paid  to  all  three  points  of  the 
triad.  In  1980,  William  Haddon  applied  the  triad  approach  to  injury  prevention 
and  this  led  to  large-scale  reductions  in  motor  vehicle  injuries  in  the  ensuring 
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years.  11  The  model  has  been  used  to  study  the  obesity  epidemic  in  non-military 
populations  by  incorporating  both  individual  and  population  approaches.  In  this 
study,  the  epidemiological  model  was  used  to  conceptualize  the  relationship 
between  BMI  and  vigorous  PA. 

In  the  traditional  model  the  host  might  refer  to  fleas  that  carry  infection,  the 
agent  could  be  drinking  water,  and  the  environment  might  refer  to  a  situation  that 
contributes  to  transmission  of  infection,  such  as  crowded  living  conditions.  When 
used  to  study  the  obesity  epidemic,  the  host  is  the  target  for  weight  control 
interventions  such  as  biological  factors  and  behavioral  choices  of  the  individual. 
The  agent  is  viewed  as  the  active  cause  of  the  problem,  such  as  energy  input 
and  energy  expenditure  (food  and  PA).  The  environment  is  the  physical, 
economic,  and  sociocultural  factors  of  the  population. 

For  the  purpose  of  this  study,  the  host  was  defined  as  the  age,  gender, 
branch  of  service,  race  and  BMI  of  the  subject,  the  agent  as  vigorous  PA  and  the 
environment  as  mandatory  physical  fitness  standards.  (Figure  1).  Using  this 
model  moves  the  research  focus  from  a  traditional  biomedical  paradigm  to  an 
epidemiological  framework  with  a  much  broader  view.  11 

Method 

Materials 

Overview  of  SHRB  primary  study. 

The  Department  of  Defense  (DoD)  Surveys  of  Health  Related  Behavior 
among  Military  Personnel  are  cross-sectional  and  designed  to  represent  military 
service  members  from  all  branches  stationed  worldwide.  The  survey,  initiated  in 
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1980,  is  conducted  every  3  years  on  military  installations  and  has  been  used  by 
the  DoD  to  track  changes  in  health  behaviors.  The  2005  survey  continued  the 
focus  of  earlier  surveys  and  also  included  HP  2010  objectives. 

The  target  population  for  the  2005  SHRB  consisted  of  military  personnel 
with  the  exception  of  recruits,  service  academy  students,  personnel  absent 
without  official  leave  (AWOL),  and  personnel  who  had  a  permanent  change  of 
station  (PCS)  at  the  time  of  data  collection.  The  DoD  expanded  the  scope  of  the 
2005  survey  to  include  national  guard  and  reserve  members.  Participants 
completed  self-administered  questionnaires  during  April  through  August  2005.  A 
dual-mode  sampling  design  was  used  and  included  group-administration  at  395 
large  installations,  which  included  ships.  Surveys  were  mailed  to  persons  at 
smaller  locations. 5 

After  the  sample  was  selected,  a  sampling  weight  was  calculated  for  each 
individual  participant.  The  sum  of  this  weight  was  approximately  1 .2  million,  and 
estimated  the  approximate  number  of  members  with  a  positive  probability  of 
being  selected.  The  overall  response  rate  among  those  who  were  eligible  to 
participate  was  51 .6%  which  has  been  consistent  since  the  initial  survey.  Further 
explanation  of  methodological  procedures  is  available  from  Bray  et  al.  5 
Procedure 

Secondary  study 

Secondary  data  analysis  (SDA)  and  a  descriptive  design  were  used  in  this 
study.  SDA  is  a  research  process  that  uses  existing  data  to  answer  research 
questions.  When  used  to  analyze  population  health  data,  SDA  is  a  way  to 
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generate  knowledge  to  improve  population  health  and  meet  current  health  care 
demands.  12 

After  securing  a  data  use  agreement  (DUA)  from  the  Tricare  Management 
Office  (TMO),  de-identified  SHRB  data  were  obtained.  The  SHRB  data  did  not 
include  coded  identifiers;  therefore  there  was  no  risk  of  access  to  information 
(codes  or  keys)  that  could  identify  survey  participants.  For  this  reason,  this  study 
was  considered  IRB-exempt  at  the  Uniformed  Services  University  of  the  Health 
Sciences  (USUHS)  in  Bethesda,  Maryland. 

The  data  file  and  accompanying  documents  were  secured  and  all  600+ 
variables  were  methodically  reviewed  along  with  the  accompanying  codebook 
and  questionnaire.  Selecting  only  the  variables  required  for  our  study,  a  data 
subset  was  created  that  included  respondent  identification,  stratum,  and 
weighting  variables.  After  applying  the  inclusion  criteria  of  ages  20  through  45, 
the  final  sample  consisted  of  14,852  subjects.  Each  variable  was  coded  and 
labeled  to  match  the  original  variable  descriptions  found  in  the  SHRB  codebook. 
Understanding  how  each  variable  was  originally  coded,  ensured  consistency  with 
our  coding  system. 

Performing  initial  frequency  analyses  on  all  the  variables,  allowed  us  to 
identify  missing  data  and  outliers,  and  foresee  trends.  A  research  plan  outlined 
1)  which  variables  would  be  used  for  each  statistical  test,  2)  which  statistical  tests 
would  best  answer  specific  research  questions,  3)  were  statistical  assumptions 
met  for  each  analysis,  4)  if  the  statistical  test  met  the  criteria,  and  5)  if  variables 
required  recoding  to  meet  statistical  assumptions.  Maintaining  a  precise  and 
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organized  data  analysis  plan  was  paramount  as  there  were  numerous  variables 
at  our  disposal. 

Sample 

Participants  were  restricted  to  those  between  20  and  45  years  of  age. 
Previous  SHRB  results  highlighted  that  the  ‘under-20’  age  group  had  not  been  as 
affected  by  the  overweight  epidemic,  so  they  were  excluded  from  the  sample. 

The  upper  age  limit  of  45  was  established  to  create  the  young  to  middle  adult 
composition  we  were  seeking.  Subjects  selected  for  inclusion  were  from  all  four 
services  (28.3%  Navy,  28.2%  Air  Force,  22.5%  Army,  21.0%  Marines),  (N  = 
14,852).  The  mean  age  was  30.6  years  (as  was  the  median  age,)  and  the  mode 
was  21  years.  The  sample  was  24.7%  female  and  75.3%  male,  and  diverse  in 
reported  ethnic  status  (62.7%  Caucasian,  16.9%  African  American,  4%  Asian, 

1%  American  Indian  or  Alaska  Native,  .9%  Native  Hawaiian,  and  14.5%  Other). 
Study  variables 

The  following  variables  were  included  age,  gender,  race/ethnicity,  branch 
of  service,  height,  weight,  calculated  body  mass  index,  weight  group,  vigorous 
PA,  and  physical  fitness  test  information.  The  subjects’  BMI  (weight-kg/height- 
m2)  was  calculated  from  self-reported  height  and  weight.  In  the  questionnaire, 
participants  were  asked  for  their  weight  in  pounds  and  their  height  in  feet  and 
inches,  therefore,  metric  conversion  values  were  used  from  the  original  data  set. 

There  were  numerous  questions  regarding  vigorous  PA  routines.  One 
question  asked  participants  how  many  days  per  week  they  engaged  in  vigorous 
PA.  A  separate  question  asked  how  many  minutes  they  spent  in  each  vigorous 
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PA  session.  By  transforming  three  variables  (PA  occurrence,  PA  days  per  week, 
and  PA  minutes  per  session)  into  one  new  variable  with  three  levels,  there  was 
greater  understanding  of  the  participants’  specific  PA  routine. 

If  the  participant  reported  engaging  in  vigorous  PA,  three  or  more  days  per 
week  and  20  or  more  minutes  per  session,  responses  were  re-coded  as  ‘meets 
recommendations  for  vigorous  PA’.  If  the  participants  reported  engaging  in 
vigorous  PA,  but  at  less  than  three  times  per  week  or  less  than  20  minutes  per 
session,  responses  were  re-coded  as  having  ‘insufficient  activity  to  meet 
vigorous  PA  recommendations’.  If  the  participant  reported  no  vigorous  PA, 
responses  coded  to  the  ‘no  vigorous  PA  category.  These  new  categories 
combined  multiple  components  of  the  subjects’  PA  routine  and  matched  the  HP 
2010  PA  objective  definition. 

Statistical  Analysis 

Initial  analysis  of  the  data  included:  1)  preliminary  examination  of  all 
variables,  2)  identification  of  data  outliers,  and  3)  assessment  of  missing  data. 
Basic  analyses  computed  were  measures  of  central  tendency  (mean,  median, 
and  mode)  for  scale  variables.  Descriptive  statistics  (standard  deviations  and 
confidence  intervals),  one-way  analysis  of  variance  (ANOVA),  t-tests  of 
independent  groups,  and  chi-square  of  independence  were  used.  Frequency 
tables  were  useful  in  identifying  inaccurate  labeling  or  coding.  Statistical 
Package  for  the  Social  Sciences  (SPSS)  for  Windows  14.0  statistical  software 
was  used  to  perform  all  analyses.  A  .05  level  of  probability  indicated  statistical 
significance  for  inferential  statistical  procedures. 
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Results 

The  BMI  was  a  calculated  variable,  the  mean  of  the  sample  was  25.98 
(SD  =  3.62),  the  median  was  25.82  and  the  mode  was  25.85.  Figure  2  presents 
the  weight  groups  based  on  the  Centers  for  Disease  Control  (CDC)  classification 
system  and  the  Dietary  Guidelines  for  Americans  2005.  Most  of  the  subjects  in 
the  sample  were  in  the  “overweight”  category  (45.5%,  n  =  6,758).  This  category 
represents  a  BMI  in  the  25.0-29.9  range.  “Normal”  weight  group  represents  a 
healthy  BMI  ranging  from  18.5  -  24.9,  and  35.5%  (n  =  5,291)  of  subjects  were  in 
this  category.  The  “obese”  category  indicates  a  BMI  of  30  and  higher,  and  1 1 .9% 
(n  =  1.761)  were  in  this  group.  “Underweight”  was  the  smallest  category  (1.1%,  n 
=  167)  depicting  a  BMI  of  less  than  18.5.  Combining  the  overweight  and  obese 
categories,  56%  of  participants  were  not  at  a  healthy  weight. 

The  mean  BMI  of  Army  personnel  in  the  sample  was  25.8  (95%  Cl:  25.6, 
25.9),  Navy  personnel  26.5  (95%  Cl:  26.4,  26.66)  Marine  Corp  personnel  25.4 
(95%  Cl:  25.3,  25.6)  and  Air  Force  personnel,  25.9  (95%  Cl:  25.8,  26.0).  (Table 
I).  There  was  a  significant  difference  (p  =  .000)  between  the  mean  BMIs  of  these 
four  groups.  (Table  2). 

Greater  than  one  third  of  the  sample  (34.1%,  n  =  5,061)  reported  engaging 
in  vigorous  PA  “3  or  4  days  a  week”  (Table  3).  Table  4  illustrates  how  many 
minutes  per  session  the  participants  engaged  in  PA.  The  results  of  the 
transformed  vigorous  PA  variable  are  that  6,394  subjects  reported  insufficient  PA 
to  meet  the  minimal  vigorous  PA  definition.  (Table  5). 
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The  mean  BMI  of  personnel  who  met  recommendations  for  vigorous  PA 
was  25.97  (95%  Cl:  25.8,  26.0),  insufficient  PA  25.98  (95%  Cl:  25.90,  26.07) 
and  no  vigorous  PA  25.95  (95%  Cl:  25.8,  26.1 ).  There  was  no  significant 
difference  (p  =  .901)  between  the  mean  BMIs  of  these  three  groups.  The  mean 
BMI  in  all  of  these  PA  categories  was  considered  overweight  by  the  National 
Heart,  Lung,  and  Blood  Institute  (NHLBI)  guidelines13  (Department  of  Health  and 
Human  Services).  (Table  6). 

The  percent  of  participants  who  reported  “passing  their  most  recent 
physical  fitness  test”  was  85.3%  (n  =  12,669)  and  those  who  did  not  pass  5.9% 

(n  =  871).  There  was  a  significant  difference  between  the  BMI  of  members  who 
passed  a  recent  physical  fitness  test  (M=  25.7,  SD=3.38),  and  those  who  did  not 
[M=28.9,  SD=4.6,  t  (889.13)  =-19.25,  p=.000].  The  magnitude  of  the  difference 
was  in  the  medium  range  (d  =  1.29,  effect  size  r-  0.54)  (Cohen,  1988). 

The  transformed  vigorous  PA  variable  placed  participants  into  one  of  three 
categories:  “met  PA  recommendations”  (reported  PA  occurrence,  >  3  times 
weekly,  and  >  20  minutes  per  session),  “insufficient  PA  to  meet  vigorous 
recommendations”  (reported  PA  occurrence,  <  3  times  weekly,  or  <  20  minutes 
per  session),  and  “no  vigorous  PA”  (no  reported  PA  occurrence).  Frequency 
data  and  3  X  3  chi  square  analyses  compared  these  3  groups  of  vigorous  PA  to  3 
groups  of  physical  fitness  testing  outcomes  (passed  most  recent  physical  fitness 
test,  did  not  pass  most  recent  physical  fitness  test,  and  never  had  fitness 
test/was  exempt  from  most  recent  physical  fitness  test)  were  calculated  for  all 
categories. 
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The  results  of  the  categories  of  PA  recommendations  who  passed  their 
most  physical  fitness  test  were  significantly  different  from  what  would  be 
expected  due  to  chance,  x2  (5,  N=1 4, 1 1 4)  =  394.064,  p  =  .000.  Standardized 
residuals  (R)  were  examined  to  determine  which  cells  contributed  the  most  in 
creating  the  significant  difference  between  the  observed  and  expected 
frequencies.  Because  cell  sizes  can  differ,  the  R  is  important  to  standardize  the 
difference.  An  absolute  R  value  >  2.00  is  considered  a  major  influence  on  the 
significant  chi-square  test  statistic.  Participants  did  not  pass  their  fitness  tests 
and  reported  no  vigorous  PA  more  often  than  expected  (R  value  =  7.6).  Also, 
proportionately  fewer  participants  than  expected  (R  =  5.7)  passed  their  most 
fitness  test  and  reported  no  vigorous  PA.  See  Table  7  for  specific  results. 

Most  participants  reported  not  having  difficulty  meeting  their  weight  and/or 
body  fat  standards  (76.5%,  n  =  1 1 ,369),  but  1 9.2%  did  report  experiencing 
difficulty  (n  =  2,853).  There  was  a  significant  difference  between  the  BMI  of 
members  who  did  not  have  difficulty  meeting  their  weight  and/or  body  fat 
standards  (M=  25.1,  SD=306),  and  those  who  reported  difficulty  meeting  weight 
standards  [M=29.3,  SD=3.59,  t  (3,386.41)  =57.768,  p=.000].  The  magnitude  of 
the  difference  was  also  in  the  medium  range  (d  =  1 .28,  effect  size  r  =  0.54)13. 

Discussion 

Limitations 

SDA  and  the  use  of  large  pre-existing  data  sets  have  inherent  limitations. 
Missing  data  are  a  concern  in  most  research  studies,  and  in  large  data  sets 
missing  data  can  be  buried  in  responses  such  as  “don’t  know”  or  “not  sure”. 
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Participants  often  choose  such  responses  when  answering  survey  questions  and 
accurately  coding  these  responses  is  paramount.  Realizing  there  might  be 
alternative  reasons  why  the  participant  did  not  give  an  answer;  we  investigated 
missing  data  patterns,  and  determined  what  action  was  appropriate  for  each 
question.  However,  since  the  SHRB  is  a  well-established  survey,  missing  data 
were  not  a  significant  problem. 

A  second  limitation  was  the  high  likelihood  of  finding  statistically  significant 
differences  between  means  without  any  real  clinical  significance.  Large  sample 
sizes  can  artificially  inflate  the  significance  of  results.  13  Our  results  were  often 
significant  at  p  <  .001 ,  despite  the  statistical  test  used  or  group  means  compared. 
The  importance  of  calculating  effect  size  and  Cohen’s  d.  14  cannot  be 
overemphasized  and  these  results  were  more  valuable  and  relevant  since  they 
were  independent  of  sample  size. 

External  validity  has  the  potential  to  be  a  threat  and  potential  limitation  in 
SDA.  Most  large  data  sets  including  the  SHRB  use  complex  sampling  designs 
and  weighted  variables,  so  the  results  have  more  generalizability  to  a  population 
than  smaller  samples.  The  original  SHRB  research  team  used  well-standardized 
methods  of  data  collection  and  analysis;  therefore  external  validity  threats  in  our 
secondary  study  were  minimized. 

Bias  is  a  limitation  inherent  to  the  SHRB’s  self-report  measurement  of 
body  weight,  height,  and  vigorous  PA  frequencies.  However,  studies  of  adults 
have  demonstrated  a  high  correlation  between  self-reported  and  measured 
height  and  weight.  15 
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Implications 

Our  study  was  framed  by  the  epidemiological  triad  model  in  which  the 
“host”  was  defined  as  demographic  variables,  the  “agent”  was  defined  as 
vigorous  PA  and  the  “environment”  was  mandatory  fitness  standards.  In  the 
traditional  use  of  the  model,  the  host,  the  agent,  and  the  environment  are  all 
related.  Using  the  epidemiological  model  was  useful  because  the  study  variables 
were  explored  in  a  similar  way.  This  model  illustrates  the  importance  of 
investigating  not  only  the  individual  and  their  health  behaviors,  but  also  the 
environment  in  which  they  live.  Although  military  populations  exist  in  a  unique 
culture,  they  may  not  be  shielded  from  the  overweight  trend  in  the  U.S. 

Due  in  part  to  the  results  of  the  2005  SHRB  and  the  highlight  on  increased 
BMI,  the  DoD  and  Tricare  launched  the  Health  Choices  for  Life  initiative,  focusing 
on  weight  management.  Since  the  2005  SHRB  is  the  9th  survey  in  the  series,  it  is 
clear  the  BMI  in  service  members  continues  to  rise,  consistent  with  national 
trends.  Future  research  should  perhaps  include  military  members  in  non-military 
national  surveys  that  examine  health  objectives  in  the  U.S.  It  will  be  increasingly 
important  to  include  environmental  factors,  not  simply  diet  and  exercise,  in  future 
studies. 

Since  our  analysis  showed  no  statistical  significance  between  the  mean 
BMI  and  the  three  vigorous  PA  groups,  it  could  be  argued  that  vigorous  PA  alone 
does  not  impact  BMI.  The  overweight  trend  is  a  complex  problem  and  will  need 
a  multi-facet  approach  to  solve. 
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However,  there  was  a  significant  difference  in  BMI  means  between  the 
group  that  passed  their  most  recent  physical  fitness  test  and  those  who  did  not. 
BMI  was  significantly  lower  in  those  who  passed  their  most  recent  fitness  test. 
The  mandatory  physical  fitness  test  may  be  a  powerful  contributor  in  maintaining 
a  healthy  BMI. 

Conclusions 

The  relationship  between  BMI  and  vigorous  PA  in  a  large  survey  of  U.S. 
military  members  from  four  armed  services  was  the  focus  of  this  study.  Based 
on  the  non-significant  results  between  the  mean  BMIs  and  vigorous  PA  groups,  it 
appears  the  military  population  is  affected  by  the  national  overweight  trends 
despite  their  emphasis  on  vigorous  PA.  The  benefits  of  vigorous  PA  are 
significant  and  occur  even  in  the  absence  of  weight  loss,  however,  the  military 
has  weight  standards  that  a  non-military  population  does  not.  Therefore,  BMI  will 
continue  to  be  an  important  factor  in  future  research  studies. 

Based  on  the  significant  results  between  mean  BMIs  and  the  two  fitness 
testing  groups,  mandatory  fitness  testing  standards  may  have  a  positive  impact 
on  a  member’s  BMI.  Exactly  what  impact  these  fitness  standards  have  over 
time,  is  not  known  and  requires  further  investigation.  Each  branch  of  the  military 
has  redefined  their  fitness  policies  and  standards  over  the  past  decade.  These 
policy  changes  could  be  explored  with  BMI  trends  to  determine  if  fitness  policies 
are  effective  and  beneficial  for  optimal  health.  SDA  can  be  useful  in  this  trend 
analysis,  as  it  can  monitor  changes  over  time. 
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Mandatory  physical  fitness  standards  are  only  one  unique  component  of 
the  military  environment  that  does  not  exist  in  a  non-military  environment.  There 
are  other  environmental  components  such  as  deployment  readiness 
requirements  and  access  to  universal  health  care  that  could  be  examined.  Do 
these  make  a  difference  in  service  member’s  BMI  and  vigorous  PA  trends? 
Future  studies  should  continue  to  explore  unique  aspects  of  the  military 
environment  and  how  they  affect  BMI. 
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Table  1  Mean  BMI  by  Branch  of  Service 


Branch  of  Service 

N 

Mean  BMI 

SD 

Army 

3,127 

25.80 

3.54 

Navy 

3,931 

26.54 

3.98 

Marine  Corp 

2,952 

25.49 

2.97 

Air  Force 

3,967 

25.92 

3.70 

Total 

13,977 

25.93 

3.5 
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TABLE  2  ANOVA  Summary  Table  for  BMI  by  Branch  of  Service 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F  Significance 

Between  Groups 

3 

2,039.379 

679.793 

52.20  .000 

Within  Groups 

13,973 

181,944.63 

13.021 

Total 

13,976 

183,984.01 
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Table  3  Leisure  Time  Vigorous  PA  in  Past  30  Days 


Characteristic 

No.  of  cases 

%  of  total 

3  or  4  days  a  week 

5,061 

34.1 

1  or  2  days  a  week 

3,113 

21.0 

5  or  6  days  a  week 

2,042 

13.7 

1  or  3  days  per  month 

1,629 

11.0 

About  every  day 

1,331 

9.0 

Never  in  the  past  month 

1,266 

8.5 

Total 

14,44 

97.3 
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Table  4  Leisure  Time  Vigorous  PA  Frequency  in  Past  30  Days 


Characteristic 

No.  of  cases 

%  of  total 

30  or  more  minutes 

5,939 

40.0 

60  or  more  minutes 

3,375 

22.7 

At  least  20  minutes 

2.947 

19.8 

Never  in  the  past  month 

1,258 

8.5 

Less  than  20  minutes 

890 

6.0 

Total 

14,409 

97 
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Table  5  Mean  BMI  by  Vigorous  PA  Group 


Vigorous  PA  Groups 

N 

Mean  BMI 

SD 

Met  vigorous  PA 
recommendations 

4,633 

25.97 

3.46 

Insufficient  vigorous  PA 

6,394 

26.98 

3.55 

No  vigorous  PA 

2,758 

25.95 

4.00 
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TABLE  6  ANOVA  Summary  Table  for  BMI  by  Vigorous  PA  Groups 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F  Significance 

Between  Groups 

2 

2.733 

1.366 

.104  .901 

Within  Groups 

13,782 

180455.13 

13.094 

Total 

13,784 

180457.87 
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Table  7  Distribution  of  Vigorous  PA  Groups,  By  Fitness  Test  Results 


Vigorous  PA  Groups 


Met  Vigorous  PA 
recommendations 

Insufficient  vigorous  PA 

No  vigorous  PA 

Fitness  Test 
Results 

n 

% 

n 

% 

n 

% 

Passed  fit  test 

4,292 

90.9 

5,982 

91.2 

2.223 

78.5 

(Std.  residual) 

1.7 

2.3 

-5.7 

Did  not  pass  fit 

232 

4.9 

347 

5.3 

270 

9.5 

test 

-3.1 

-2.4 

7.6 

(Std.  residual) 

Never  had  fit  test 

199 

1.4 

230 

1.6 

339 

2.4 

or  exempt 

(Std.  residual) 

-3.6 

-6.7 

14.9 

Total 

4,723 

97.2 

6,559 

98.1 

2,832 

90.4 

Note.  X2  (5,  N  =  14,1 14)  =394.064,  £  =  .000) 
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Figure  1 
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Figure  2 
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The  Relationship  Between  Body  Mass  Index  and  Vigorous  Physical  Activity  in 

an  Active  Duty  Military  Population 

Lt  Col  Julie  Bosch,  USAF,  NC 
PhD,  CRNP 
Sandra  Bibb,  USUHS 
DNSc,  RN 

Diane  Padden,  USUHS 
PhD,  RN 

Objectives: 

1 .  Understand  that  the  military  population  is  affected  by  the  national  overweight  trends  despite 
the  emphasis  on  vigorous  PA.  2.  Describe  how  the  epidemiological  triad  model  conceptualized 
the  variables  in  this  study.  3.  Describe  the  relationship  between  body  mass  index  (BMI)  and 
vigorous  PA  among  active  duty  military  members  in  the  study  sample. 

ABSTRACT: 

Background:  Despite  high  rates  of  vigorous  physical  activity  (PA),  the  military  is  far  from 
meeting  the  Healthy  People  2010  objective  that  60%  of  adults  20+  years  will  have  a  healthy 
weight.  Objective:  Describe  the  relationship  between  body  mass  index  (BMI)  and  vigorous  PA 
among  active  duty  military  members.  Theoretical  Framework:  The  epidemiological  triad  model 
conceptualized  individuals,  their  health  behaviors,  and  the  military  environment.  Design  and 
Methods:  We  analyzed  existing  2005  Survey  of  Health  Related  Behaviors  Among  Military 
Personnel  to  obtain  an  adult  sample,  20  to  45  years  of  age  (N  =  14,852).  BMI  (weight-kg/height- 
m2)  was  calculated  from  self-reported  height  and  weight.  A  vigorous  PA  variable  was  created  by 
transforming  three  variables  (PA  occurrence,  days  per  week,  and  minutes  per  session)  into  one 
variable  with  three  levels.  One-way  ANOVA  and  t-tests  of  independent  groups  were  used  to 
conduct  analyses.  Results:  The  mean  BMIs  of  personnel  who  met  recommendations  for  vigorous 
PA,  25.97  (95%  Cl:  25.8,  26.0);  insufficient  PA,  25.98  (95%  Cl:  25.90,  26.07);  or  no  vigorous 
PA,  25.95  (95%  Cl:  25.8,  26.1)  were  not  significantly  different  (p  =  .901).  There  was  a 
significant  difference  between  the  BMI  of  members  who  passed  their  recent  physical  fitness  test 
(M  =  25.7,  SD  =  3.38),  and  the  BMI  of  those  who  did  not  (M  =  28.9,  SD  =  4.6,  t  [889.13]  = 
-9.25,  p  =  .000].  The  magnitude  of  the  difference  was  medium  (d  =  1.29,  effect  size  r  =  0.54). 
Implications:  The  military  population  exists  in  a  unique  culture;  however,  it  is  not  being  shielded 
from  the  overweight  trend  in  the  U.S.  despite  the  emphasis  on  vigorous  PA. 


THE  RELATIONSHIP  BETWEEN  BODY  MASS  INDEX  AND  VIGOROUS  PHYSICAL  ACTIVITY 
IN  AN  ACTIVE  DUTY  MILITARY  POPULATION 


Julie  M.  Bosch,  Lt  Col,  USAF,  NC;  Diane  L.  Padden,  PhD,  CRNP;  &  Sandra  C.  Bibb,  DNSc.,  CAPT,  USN  (ret) 
Graduate  School  of  Nursing,  Uniformed  Services  University  of  the  Health  Sciences 


BACKGROUND  &  PROBLEM 

•  Physical  fitness  of  service  members  is  an 
important  attribute  that  directly  influences  the 
effectiveness  of  the  military  organization  and  the 
outcomes  of  the  mission. 

•  Each  branch  of  the  armed  forces  has  unique 
standards  for  physical  fitness  and  weight 
standards,  as  well  as  programs  and  policies  to 
ensure  compliance  with  these  standards. 

•  Despite  high  rates  of  vigorous  physical  activity 
(PA),  the  military  is  far  from  meeting  the  Healthy 
People  2010  objective  that  “60%  of  adults  20 
years  and  older  will  have  a  healthy  weight”. 

OBJECTIVES 

•  Investigate  the  relationship  between  body  mass 
index  (BMI)  and  vigorous  physical  activity  (PA) 
among  military  members. 

•  Describe  the  relationship  between  BMI  and 
mandatory  physical  fitness  standards. 

THEORETICAL  FRAMEWORK 

•  Epidemiological  Triad  Model,  originally  used  to 
address  infectious  disease  epidemics,  but 
noncommunicable  diseases  have  also  benefited 
from  this  innovative  approach. 

•  Offers  a  unique  view,  not  solely  from  an  individual 
perspective,  but  an  epidemiological  standpoint 
better  suited  to  develop  future  population  health 
intervention  programs. 

Research  sponsored  by  the  Graduate  School  of  Nursing,  Uniformed 
Services  University.  The  views  expressed  in  this  poster  are  those  of 
the  researchers  and  do  not  necessarily  reflect  those  of  the  Uniformed 
Services  University,  the  Department  of  Defense,  or  the  US 
Government. 


Epidemiological  Triad  Model 


RESULTS 

There  was  a  significant  difference  between  the  mean  BMI  of  members  who  passed  a  recent 
physical  fitness  test  (M=  25.7,  SD  =  3.38),  and  those  who  did  not  [M  =  28.9,  SD  =  4.6,  t  (889.13)  = 
-19.25,  p  =.000].  The  magnitude  of  the  difference  was  medium  ( d  =  1.29,  effect  size  r  =  0.54). 


RESEARCH  DESIGN  AND  METHODS 

Descriptive  design 

Secondary  Data  Analysis  using  well-established 
DoD  dataset 

Survey  of  Health  Related  Behaviors  among  Military 
Personnel  (2005) 

STATISTICAL  ANALYSIS 

BMI  (weight-kg/height-m2)  calculated  from  self- 
reported  height  and  weight. 

A  new  vigorous  PA  variable  was  created  by 
transforming  three  variables  (PA  occurrence,  PA 
days  per  week,  and  PA  minutes  per  session)  into 
one  variable  with  three  levels. 

Sample  of  adults  20  to  45  years  of  age  (N  =  14,  852) 


Weight  Group  Based  on  CDC 
Mno/  Classification 


35.6% 


□  Underweight 
■  Normal  weight 

□  Overweight 

□  Obese 


IMPLICATIONS  FOR  NURSING 

Active  duty  military  personnel  at  increased  risk  for 
disease  co-morbidities  related  to  being  overweight. 
Future  studies  should  explore  how  vigorous  PA  and 
mandatory  physical  fitness  standards  affect  BMI. 
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Background  &  Significance 


World  Health  Organization  recently 
described  “globesity”  as  a  global 
epidemic  affecting  300  million  people 
worldwide  (WHO,  2004). 

U.S.  has  highest  prevalence  of  obesity  in 
the  world 

Major  burden  of  obesity  related  illnesses 
(hypertension,  hyperlidemia,  diabetes) 


Background  &  Significance 


Overweight  or  pre-obesity  in  military 
personnel  is  now  higher  than  in  the  non¬ 
active  duty  population  (Bray,  2005) 

Service  members  may  not  be  protected 
from  overweight  &  obesity  trend 

Emerge  from  family  culture 
Live  in  American  culture 
Work  in  unique  military  culture 


□  1995 
■  1998 

□  2002 
□  2005 


Sources:  DoD  Surveys  of  Health  Related  Behaviors  Among  Active  Duty 
Military  Personnel,  1995, 1998, 2002, 2005. 14 


Federal  Relevance 


Decreased  pool  of  eligible  recruits 

Increased  cost  of  military  health  care 
related  to  co-morbid  diseases 

Operational  readiness  threatened 

High  operations  tempo  with  increased 
deployment  of  reserve  troops 


Specific  Aims 


#1 :  To  describe  the  relationship  between  epidemiological 
factors  and  increased  BMI  in  active  duty  military  and  non¬ 
active  duty  who  report  engaging  in  vigorous  activity. 

#2:  To  compare  the  relationship  between  epidemiological 
factors  and  increased  BMI  in  active  duty  military  and  non¬ 
active  duty  who  report  engaging  in  vigorous  activity. 


#3:  To  determine  the  appropriateness  of  using  an 
epidemiological  triad  model  to  frame  the  comparison. 
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In  its  classic  use,  epidemiology  considers  the  interaction  of  three 
factors  in  the  development  of  disease:  the  host,  the  agent,  and  the 
environment,  which  is  called  the  Epidemiological  Triad. 
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Methods  -  Design 

Design 

Descri  pti  ve/com  parative 


Secondary  Data  Analysis  (SDA) 

Research  process  that  uses  existing  data  to 
answer  research  questions 

When  used  to  analyze  population  health  data, 
SDA  is  a  way  to  generate  knowledge  to  improve 
population  health  and  meet  current  health 
demands  (Bibb,  2007). 
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A 

Methods  -  Primary  data  set 


2005  Survey  of  Health  Related  Behavior  among  Military 
Personnel  (SHRB) 

Sponsored  by  the  Office  of  the  Assistant  Secretary  of 
Defense 

9th  in  a  series  since  1980 
Cross-sectional  survey 
Comprehensive  sampling  plan 

Represents  military  service  members  from  all  branches 
worldwide  (stratified  for  each  service) 

Anonymous,  self-administered  questionnaire 

Tracks  Healthy  People  2000  &  2010  objectives 


Methods  -  Primary  data  set 


2005  Behavioral  Risk  Factor  Surveillance  System 

Established  in  1984  by  the  Center  for  Disease  Control 

Largest  continuously  conducted  telephone  survey  in  the 
world 

Multi-stage  cluster  design 

Random  dialing  method  of  sampling 

Civilian  residents  age  18  years  and  older 

Conducted  by  all  50  states  and  U.S.  territories  health 
departments 

Tracks  Healthy  People  2000  &  2010  objectives 
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Body  Mass  Index  (BMI)  and  an  Epidemiological  Triad  Model 


AGENT 


HOST 


Variables 

•Age 

•  Gender 

•  Branch  of  Service  (SHRB) 

•  Veteran  Status  (BRFSS) 

•  Race/ethnicity 

•  Body  Mass  Index 


ENVIRONMENT 


Variables 

•  Vigorous  physical  activity 

•  Fast  food  intake 

•  Fruit  and  vegetable  intake 


Bosch,  2007 


Variables 

•  Access  to  health  care  (BRFSS) 

•  Deployment  readiness  (SHRB) 

•  Mandatory  physical  fitness 
standards 


Secondary  sample  data  sets 


Institutional  Review  Board  -  exempt 
Data  Use  Agreement  (SHRB) 
Obtaining  de-identified  data 

Inclusion  criteria  (ages  20-45) 

Cleaned  &  scrubbed  data 
Code  &  label  appropriate  variables 
Outline  research  plan 
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Data  Analysis 

Descriptive  statistics 

Means,  medians,  standard  deviations  (SD) 

•  T-tests 

Independent  samples 

•  Analysis  of  Variance  (ANOVA) 

Frequencies,  means,  &  SD  for  continuous  variables 

Nominal  categories 

Chi-square  test  of  independence 

All  data  were  statistically  analyzed  at  an  alpha 
of  .05  with  95%  confidence  intervals. 
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Specific  Aim  #1 


To  describe  the  relationship  between 
epidemiological  factors  and  increased 
BMI  in  active  duty  military  (2005  SHRB) 
and  non-active  duty  (2005  BRFSS)  who 
report  engaging  in  vigorous  activity. 
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Results  -  Demographics 


Variable 

2005  BRFSS 

2005  SHRB 

(N  =  131,377) 

(N  =  14,852) 

Age,  mean  +  SD  (years) 

34.67  ±  7.03 

30.6  ±7.6 

Gender,  male/female,  n  (%) 

50,692  (38) 

11,190  (75.3) 

80,685  (61.4) 

3,662  (24.7) 

Racial  ethnicity,  n  (%) 

Caucasian 

4,252  (58.9) 

9,312  (62.7) 

African  American 

468  (6.5) 

2,510  (16.9) 

Asian 

1,176  (16.3) 

596  (4.0) 

Hawaiian/Pacific 

Islander 

Alaskan/  American 

Indian 

437  (6.1) 

353  (4.9) 

129  (.9) 

152  (1.0) 
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BRFSS  and  SHRB  Sample 
Weight  Groups 


BRFSS  SHRB 
sample  sample 


■  Normal  weight 

■  Overweight 
Obese 


Based  on  Center  for  Disease  Control  (CDC)  BMI  Guidelines: 

Normal  weight,  <25.0  kg/m2;  overweight,  >25.0  kg/m2;  obese  >  3Q0  kg/m2; 


18 


Mean  BMI  by  Deployment  Frequency  Groups 


Deployment  Frequency  Groups 


Not  deployed  in  past  3  years 


Mean  BMI 


Deployed  once  in  past  3  years 


Mean  BMI 


Deployed  twice  in  past  3  years 


Mean  BMI 


Deployed  three  times  in  past  3  years 


Mean  BMI 


2005  SHRB  sample 


5,588 


25.69  kg/m2 


3.68 


4,223 


25.93  kg/m2 


3.60 


2,223 


26.32  kg/m2 


3.46 


1,772 


26.48  kg/m2 


3.52 


ANOVA  Summary  SHRB  BMI  and  Deployment  Frequency  Groups 

Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Significance 

Between 

Groups 

3 

1186.617 

395.539 

30.408 

.000 

Within  13,802  179530  13.008 

Groups 


Total  13,805  180716 
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Results  (SHRB  sample) 


BMI 

Personnel  who  passed  a  recent  physical 
fitness  test 

•  Mean  =  25.7 

•  SD  =  3.38 

Personnel  who  did  not  pass  a  recent  physical 
fitness  test 

•  Mean  =  28.9 

•  SD  =  4.6 

-t-test  (889.13)  =  -  19.25,  p  <  .001 
d  =  1 .29,  effect  size  r  =  0.54  (medium) 
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Results  (BRFSS  sample) 


BMI 

Adults  who  had  health  care  coverage 

•  Mean  =  26.96 

•  SD  =  5.93 

Adults  who  did  not  have  health  care  coverage 

•  Mean  =  27.21 

•  SD  =  6.25 

-t-test  (31 ,781 )  =  -5.42,  p  <  .001 
d  =  0.03,  effect  size  r  =  0.01  (small) 
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Specific  Aim  #2 


To  compare  the  relationship  between 
epidemiological  factors  and  increased 
BMI  in  active  duty  military  (2005  SHRB) 
and  non-active  duty  (2005  BRFSS)  who 
report  engaging  in  vigorous  activity. 
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Healthy  People  2010  and  sample  results  (2005  BRFSS  &  SHRB  data) 


HP  2010 
Leading 
Health 
Indicator 

HP  2010  objective 

Current  Study 
Results 

(2005  BRFSS) 

Current  Study  Results 
(2005  SHRB) 

Overweight 
or  Obese 

60%  US  adults  (20  or 
older)  at  healthy  weight 
(BMI  18.5  -25.0  kg/m2 

38.0%  at  healthy 
weight 

35.6%  at  healthy 
weight 
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Healthy  People  2010  and  sample  results  (2005  BRFSS  &  SHRB  data) 

HP  2010 
Leading 

Health 

Indicator 

HP  2010  objective 

Current  Study 
Results 

(2005  BRFSS) 

Current  Study  Results 
(2005  SHRB) 

Access  to 
Health  Care 

1)  Increase  the 
proportion  of  persons 
with  health  insurance: 
Goal  100% 

1)  81%  of  sample 
had  health  care 
coverage 

1)  100%  of  sample 
had  health  care 
coverage 

2)  Increase  the 
proportion  of  persons 
with  a  usual  primary 
care  provider: 

Goal  85% 

2)  68.8%  of 
sample  had  one 
primary  care 
provider 
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Healthy  People  2010  and  sample  results  (2005  BRFSS  &  SHRB  data) 


HP  2010 
Leading 
Health 
Indicator 

HP  2010  objective 

Current  Study 
Results 

(2005  BRFSS) 

Current  Study  Results 
(2005  SHRB) 

Physical 

Activity 

(PA) 

30%  US  adults  engage 
vigorous  PA  3  or  more 
days  per  week  and  20  or 
more  minutes  per  session 

30  %  met  vigorous 
PA 

recommandations 

45.3%  met  vigorous 

PA  recommandations 
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ANOVA  Summaries  BMI  and  Vigorous  PA  Groups 

Source 

(BRFSS) 

df 

Sum  of  Squares 

Mean 

Square 

F 

Significance 

Between 

Groups 

2 

76,570.25 

38,285.12 

1,080.62 

.000 

Within 

Groups 

120,071 

4,253,943 

35.429 

Total 

120,073 

4,330,513 

Source 

(SHRB) 

df 

Sum  of  Squares 

Mean 

Square 

F 

Significance 

Between 

Groups 

2 

2.733 

1.366 

.104 

.901 

Within 

Groups 

13,782 

180455.13 

13.094 

Total 

13,784 

180457.87 

2'7 

Specific  Aim  #3 

To  determine  the  appropriateness  of 
using  an  epidemiological  triad  model  to 
frame  the  comparison. 

Research  focus  away  from  traditional 
biomedical  paradigm  to  a  broader  view  that 
includes  a  environmental  influences 

Limited  framework  to  compare  military  to  non¬ 
military  environments  because  of  the 
differences. 
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Limitations 


Missing  data 

Well-established  surveys,  minimal  problem 
Statistical  significance 

High  likelihood  based  on  sample  size  alone 
External  validity 

Size  &  demographic  differences  of  sample  groups 
Bias 

Self-reported  measurement  of  BMI  &  PA 
BMI 

Does  not  take  into  account  muscle  mass  or  total  body 
fat  percentage 
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Implications 


Military  population  affected  by  national 
overweight  trends  despite  emphasis  on 
vigorous  PA 

Benefits  of  PA  occur  in  absence  of  weight  loss 
•  Reality:  Weight  standards  exist  in  military  culture 

Military  members  not  protected  from  U.S. 
environmental  influences  that  affect  BMI 

Overweight  military  members  may  impact 
operational  readiness 


Future  Research 


Include  military  members  in  non-military 
national  surveys  that  examine  health 
objectives  in  the  U.S. 

Epidemiological  factors  related  to  BMI 

•  Reservists  and  readiness  related  to  BMI 

•  Specific  services  &  deployment  requirements 

•  Access  to  health  care  affect  BMI 

•  Unique  occupational  stressors 

•  Family  separations 

•  Changing  fitness  policies 

•  “Built  environment” 
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Conclusions 


Obesogenic  environment  demands  that 
U.S.  adults  strive  for  energy  balance  in  an 
unbalanced  world 

American  cultural  norms  influence  military 
members,  as  compared  to  intended 
influence  of  military  cultural  values, 
beliefs,  and  practices. 

U.S.  environmental  factors  may  adversely 
affect  dietary  habits,  PA  levels,  &  health 
behavior  choices 


32 


THANK  YOU  FOR  YOUR  ATTENTION 


QUESTIONS? 
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Background 


■  Healthy  People  2010  objective 

Increase  the  proportion  of  adults  who  engage  in 
vigorous  physical  activity  (PA)  3  or  more  days/week, 
for  20  or  more  minutes  per  session 

■  Target:  >30%  of  adults 
Military:  57.6% 

■  Goal:  met 

■  Healthy  People  2010  objective 

Adults  20+  years  will  have  a  healthy  weight 

■  Target:  60% 

Military:  37.2% 

Goal:  not  met 
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Sources:  DoD  SHRB,  1995,  1998, 

2002, 2005 


%  Overweight,  Military  Personnel  ages  20  + 

USU  Research  Week,  Bosch 


□  1995 
■  1998 

□  2002 
□  2005 


Purpose 


To  describe  the  relationship  between 
body  mass  index  (BMI)  and  vigorous 
physical  activity  (PA)  among  active  duty 
military  members  using  preexisting  data 
from  the  2005  Survey  of  Health  Related 
Behaviors  among  Military  Personnel 
(SHRB) 
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Conceptual  Framework 

Epidemiology  Triad  Model 
Host  (mosquito) 

Agent  (drinking  water) 

Environment  (crowded  living  conditions) 
■  Use  in  health  epidemics 
Smoking 
Cervical  cancer 
Coronary  heart  disease 
Obesity 
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Figure  4.  Epidemiological  Triad 

Host 


Agent 


Environment 


In  its  classic  use,  epidemiology  considers  the  interaction  of  three  factors  in 
the  development  of  disease:  the  host,  the  agent,  and  the  environment, 
which  is  called  the  Epidemiological  Triad. 
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Body  Mass  Index  (BMI)  and  the  Epidemiological  Triad 


AGENT 


HOST 


Variables 

Age 

■Gender 

Branch  of  Service 
Race/ethnicity 
Body  Mass  Index 


ENVIRONMENT 
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Body  Mass  Index  (BMI)  and  the  Epidemiological  Triad 


AGENT 


HOST 


Variables 

Age 

■Gender 

Branch  of  Service 
Race/ethnicity 
Body  Mass  Index 


ENVIRONMENT 


Variable 

•  Vigorous  physical  activity  (PA) 
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AGENT 

ENVIRONMENT 

Variable 

•  Vigorous  physical  activity  (PA) 

Variable 

•  Mandatory  physical  fitness 
standards 

USU  Research  Week,  Bosch 


Federal  Relevance 


Despite  high  rates  of  self-reported  vigorous 
exercise,  the  military  is  still  far  from  meeting 
the  HP  2010  Healthy  Weight  objective. 

Active  duty  military  personnel  are  at 
increased  risk  for  disease  co-morbidities 
related  to  being  overweight 

Military  operational  readiness  potentially 
threatened 


USU  Research  Week,  Bosch 


Primary  data  set:  2005  SHRB 


■  Overview  of  SHRB  primary  study 

Cross-sectional  survey 

Comprehensive  sampling  plan 

Data  collection  &  analysis  for  pilot  &  main  field  tests 

Represents  military  service  members  from  all  branches 
worldwide  (stratified  for  each  service) 

Tracks  HP  2000  &  2010  objectives 

Two-person  teams  conduct  survey  sessions  at  60+ 
large  installations 

Randomly  identified  military  personnel 
Anonymous,  self-administered  questionnaire 
Overall  response  rate  51.6%,  consistent  since  1998 
600+  variables 
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Secondary  study 


Secondary  Data  Analysis,  descriptive  design 
Organized  data  analysis  plan  (Avoids  “fishing”) 

■  Data  subset  created 

Applied  inclusion  criteria  (age  20-45) 

Clean  &  scrub  data 
Code  &  label  variables 

■  Preliminary  analysis 

Frequencies 
Identification  of  outliers 
Missing  data 

■  Descriptive  statistics 

■  Inferential  statistics 

One-way  ANOVA 

T-tests  of  independent  groups 
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Main  variables 


■  BMI 

Calculated  variable  (weight-kg/height-m2) 

Self-reported  height  and  weight  variables 

■  Vigorous  PA 

Transformed  3  variables 

PA  occurrence  (yes/no  dichotomous) 

■  PA  days  per  week  (nominal) 

PA  minutes  per  session  (nominal) 

Result:  one  variable  with  three  levels 
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Sample 


■  N  =  14,852 

■  Ages  20-45 

Mean  age  =  30.6  years 
Males,  75.3%;  females  24.7% 

■  Race/ethnicity 

62.7%  Caucasian 
16.9%  African  American 
14.5%  Other 
4%  Asian 
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Weight  Group  Based  on  CDC 
Classification 


35.6% 


□  Underweight 

□  Normal  weight 

□  Overweight 

□  Obese 
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Results  (AN OVA) 


Personnel  who  met  recommendations  for  vigorous  PA 

■  Mean  =  25.97 

95%  Cl:  25.8,  26.0 

Personnel  who  had  insufficient  vigorous  PA  to  meet 
recommendations 

■  Mean  =  25.98 

95%  Cl:  25.90,26.07 

Personnel  who  had  no  vigorous  PA 

■  Mean  =  25.95 

95%  Cl:  25.8,26.1 
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ANOVA  Summary  Table  for  BMI  by  Vigorous  PA  Group 


Source _ df 

_ Significance 

Between  Groups  2 
Within  Groups  13,782 
Total  13,784 


Sum  of  Mean 

Squares _ Square  F 

2.733  1.366  .104  .901 

180455.13  13.094 

180457.87 
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Results 


There  was  no  significant  difference  in  the  BMI 
means  between  the  three  groups 

Met  vigorous  PA  recommendations  group 
Insufficient  vigorous  PA  group 
No  vigorous  PA  group 

■  p  =  .911 
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Results 


■  BMI 

Personnel  who  passed  a  recent  physical 
fitness  test 

■  Mean  =  25.7 

SD  =  3.38 

Personnel  who  did  not  pass  a  recent  physical 
fitness  test 

■  Mean  =  28.9 

SD  =  4.6 

-t-test  (889.13)  =  -  19.25,  p  =  000 
d  =  1 .29,  effect  size  r  =  0.54 
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Limitations 


■  Missing  data 

Investigate  patterns 

Well-established  survey,  minimal  problem 

■  Statistical  significance 

High  likelihood  based  on  sample  size  alone 
?  Clinical  significance 
Calculate  effect  size  &  Cohen’s  d 

■  External  validity 

Complex  sampling  designs 
Weighted  variables 

■  Bias 

Self-reported  measurement  of  BMI  &  PA  frequencies 
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Implications 

Military  exist  in  unique  culture 
Shielded  from  US  overweight  trend? 

Seldom  included  in  US  surveys 
Multiple  causes  of  increased  BMI  in  military 
Future  studies 

Explore  how  vigorous  PA  and  unique  aspects  of 
the  military  environment  affect  BMI 
Physical  fitness  testing 
■  Deployment  readiness 
Access  to  health  care 


USU  Research  Week,  Bosch 


Conclusions 


Military  population  affected  by  national 
overweight  trends  despite  emphasis  on 
vigorous  PA 

Benefits  of  PA  occur  in  absence  of  weight  loss 
Reality:  Weight  standards  exist  in  military  culture 

Physical  fitness  testing  may  have  beneficial 
impact  on  members’  BMI 

Fitness  policies  continuously  redefined  & 
improved  in  each  service 

Trend  analysis  for  future  studies 
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THANK  YOU  FOR  YOUR  ATTENTION! 

QUESTIONS? 
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THE  RELATIONSHIP  BETWEEN  BODY  MASS  INDEX  AND  VIGOROUS  PHYSICAL  ACTIVITY 
IN  AN  ACTIVE  DUTY  MILITARY  POPULATION 


Julie  M.  Bosch,  Lt  Col,  USAF,  NC;  Diane  L.  Padden,  PhD,  CRNP;  &  Sandra  C.  Bibb,  DNSc.,  CAPT,  USN  (ret) 
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BACKGROUND  &  PROBLEM 

•  Physical  fitness  of  service  members  is  an 
important  attribute  that  directly  influences  the 
effectiveness  of  the  military  organization  and  the 
outcomes  of  the  mission. 

•  Each  branch  of  the  armed  forces  has  unique 
standards  for  physical  fitness  and  weight 
standards,  as  well  as  programs  and  policies  to 
ensure  compliance  with  these  standards, 

•  Despite  high  rates  of  vigorous  physical  activity 
(PA),  the  military  is  far  from  meeting  the  Healthy 
People  2010  objective  that  ‘60%  of  adults  20 
years  and  older  will  have  a  healthy  weight”. 

OBJECTIVES 

•  Investigate  the  relationship  between  body  mass 
index  (BM1)  and  vigorous  physical  activity  (PA) 
among  military  members. 

•  Describe  the  relationship  between  BMI  and 
mandatory  physical  fitness  standards, 

THEORETICAL  FRAMEWORK 

•  Epidemiological  Triad  Model,  originally  used  to 
address  infectious  disease  epidemics,  but 
noncommunicable  diseases  have  also  benefited 
from  this  innovative  approach. 

•  Offers  a  unique  view,  not  solely  from  an  individual 
perspective,  but  an  epidemiological  standpoint 
better  suited  to  develop  future  population  health 
intervention  programs. 

Research  sponsored  by  the  Graduate  School  of  Nursing,  Uniformed 
Services  University.  The  views  expressed  m  this  poster  are  Ihose  of 
the  researchers  and  do  not  necessarily  reflect  those  of  the  Uniformed 
Services  University,  the  Department  of  Defense,  or  the  US 
Government. 


TABLE  1  Mean  BMI  by  Vigorous  PA  Group 

Viaorous  PA  Groups 

N 

Mean  BMI 

SD 

Met  vigorous  PA  recommendations 

4.633 

25.97 

3.46 

Insufficient  vigorous  PA 

6.394 

25.98 

3.55 

No  vigorous  PA 

2J58 

25.95 

4.00 

TABLE  2  ANOVA  Summary  Table  for  BMI  by  Vigorous  PA  Group 

Sum  of 

Mean 

r  Source  df 

Sauares 

Souare 

F 

Skmificance  : 

i  Between  Groups  2 

2.733 

1.366 

.104 

.901 

‘Within  Groups  13,782 

180455.13 

13.094 

‘Total  13.784 

180457.87 

RESULTS 

i  There  was  a  significant  difference  between  the  mean  BMI  of  members  who  passed  a 

recent 

i  physical  fitness  test  (  M=  25.7,  SD  = 

3.38).  and  those  who  did  not  [M 

=  28.9.  SD  =  4.6.  t  (889.13)  =  j 

j  -19.25,  p  =.000J.  The  magnitude  of  the  difference  was  medium  id  = 

1.29.  effect  size  t 

-*0.54). 

RESEARCH  DESIGN  AND  METHODS 

!•  Descriptive  design 

j*  Secondary  Data  Analysis  using  well-established 
DoD  dataset 

j  •  Survey  of  Health  Related  Behaviors  among  Military 
Personnel  (2005) 

STATISTICAL  ANALYSIS 

*  BM!  (weight-kg/height-m2)  calculated  from  self- 
reported  height  and  weight. 

*  A  new  vigorous  PA  variable  was  created  by 
transforming  three  variables  (PA  occurrence,  PA 
days  per  week,  and  PA  minutes  per  session)  into 
one  variable  with  three  levels. 

*  Sample  of  adults  20  to  45  years  of  age  (N  =  14.  852) 


Weight  Group  Based  on  CDC 


IMPLICATIONS  FOR  NURSING 


I  •  Active  duty  military  personnel  at  increased  risk  for 
disease  co-morbidities  related  to  being  overweight. 

|  •  Future  studies  should  explore  how  vigorous  PA  and 
j  mandatory  physical  fitness  standards  affect  BMI. 
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BACKGROUND  &  PROBLEM 

Individual  soldier  combat  readiness  through 
enhanced  physical  fitness  is  emphasized  in  the 
U.S.  military 

Physical  fitness  of  service  members  is  an 
important  attribute  that  directly  influences  the 
effectiveness  of  the  military  organization  and  the 
outcomes  of  the  mission. 

Each  branch  of  the  armed  forces  has  unique 
standards  for  physical  fitness  and  weight 
standards,  as  well  as  programs  and  policies  to 
ensure  compliance  with  these  standards. 

Despite  high  rates  of  vigorous  physical  activity 
(PA),  the  military  is  far  from  meeting  the  Healthy 
People  2010  objective  that  “60%  of  adults  20 
years  and  older  will  have  a  healthy  weight”. 

OBJECTIVES 

Investigate  the  relationship  between  body  mass 
index  (BMI)  and  vigorous  physical  activity  (PA) 
among  military  members. 

Describe  the  relationship  between  BMI  and 
mandatory  physical  fitness  standards. 

THEORETICAL  FRAMEWORK 

Epidemiological  Triad  Model,  originally  used  to 
address  infectious  disease  epidemics,  but 
noncommunicable  diseases  have  also  benefited 
from  this  innovative  approach. 

Moves  research  focus  from  traditional  biomedical 
paradigm  and  examines  it  in  a  broader  scope. 
Offers  a  unique  view,  not  solely  from  an  individual 
perspective,  but  an  epidemiological  standpoint 
better  suited  to  develop  future  population  health 
intervention  programs. 
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Government. 


Graduate  School  of  Nursing,  Uniformed  Services  University  of  the  Health  Sciences 


Epidemiological  Triad  Model 


RESEARCH  DESIGN  AND  METHODS 

Descriptive  design 

Secondary  Data  Analysis  using  well-established 
DoD  dataset 

Survey  of  Health  Related  Behaviors  among  Military 
Personnel  (2005) 

STATISTICAL  ANALYSIS 

BMI  (weight-kg/height-m2)  calculated  from  self- 
reported  height  and  weight. 

A  vigorous  PA  variable  was  created  by 
transforming  three  variables  (PA  occurrence,  PA 
days  per  week,  and  PA  minutes  per  session)  into 
one  variable  with  three  levels. 

Sample  of  adults  20  to  45  years  of  age  (N  =  14,  852) 


Weight  Group  Based  on  CDC 


TABLE  1  Mean  BMI  by  Vigorous  PA  Group 


Viqorous  PA  Groups 

N 

Mean  BMI 

SD 

Met  vigorous  PA  recommendations 

4,633 

25.97 

3.46 

Insufficient  vigorous  PA 

6,394 

25.98 

3.55 

No  vigorous  PA 

2,758 

25.95 

4.00 

TABLE  2  ANOVA  Summary  Table  for  BMI  by  Vigorous  PA  Group 


Source 

df 

Sum  of 

Squares 

Mean 

Square 

F 

Siqnificance 

Between  Groups 
Within  Groups 

Total 

2 

13,782 

13,784 

2.733 

180455.13 

180457.87 

1.366 

13.094 

.104 

.901 

□  Underweight 

□  Normal  weight 

□  Overweight 

□  Obese 


RESULTS 

Mean  BMI  of  personnel  who  met  recommendations  for  vigorous  PA  was  25.97  (95%  Cl: 
25.8,  26.0),  insufficient  vigorous  PA  25.98  (95%  Cl:  25.90,  26.07)  and  no  vigorous  PA 
25.95  (95%  Cl:  25.8,  26.1).  There  was  no  significant  difference  (p  =  .901). 

However,  there  was  a  significant  difference  between  the  mean  BMI  of  members  who 
passed  their  recent  physical  fitness  test  (M=  25.7,  SD=3.38),  and  those  who  did  not 
[M=28.9,  SD=4.6,  t  (889.13)  =-19.25,  p=.000].  The  magnitude  of  the  difference  was 
medium  ( d  =  1 .29,  effect  size  r  =  0.54). 


IMPLICATIONS  FOR  NURSING 

•  Active  duty  military  personnel  at  increased  risk  for 
disease  co-morbidities  related  to  being  overweight. 

•  Future  studies  should  explore  how  vigorous  PA  and 
mandatory  physical  fitness  standards  affect  BMI. 

•  Nurses  can  design  future  interventional  studies 
customized  to  unique  needs  of  the  military  member. 
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Background:  Despite  high  rates  of  vigorous  exercise,  the  military  is  far  from  meeting  the  Healthy  People  2010 
objective  that  60%  of  adults  20  +  years  or  older  will  have  a  healthy  weight. 

Purpose:  To  investigate  the  relationship  between  body  mass  index  (BMI)  and  vigorous  physical  activity  (PA) 
among  active  duty  military  members. 

Design  and  Methods:  Secondary'  data  analysis  using  the  2005  Survey  of  Health  Related  Behaviors  among  Military' 
Personnel  to  obtain  a  sample  of  adults  20  to  45  years  of  age  (N=14,852).  BMI  (weight-kg/hei ght-m2)  was  calcu¬ 
lated  from  self-reported  height  and  weight.  A  vigorous  PA  variable  was  created  by  transforming  three  variables 
(PA  occurrence,  days  per  week,  and  minutes  per  session)  into  one  variable  with  three  levels.  Descriptive  statistics 
(Mean,  SD,  Cl)  One-way  ANOVA  and  t-tests  of  independent  groups  were  used  to  conduct  analyses. 

Results:  Mean  BMI  of  personnel  who  met  recommendations  for  vigorous  PA  was  25.97  (95%  Cl:  25.8,  26.0), 
insufficient  PA  25.98  (95%  Cl:  25.90,  26.07)  and  no  vigorous  PA  25.95  (95%  Cl:  25.8,  26.1).  There  was  no  sig¬ 
nificant  difference  (p  =  .91 1).  There  was  a  significant  difference  between  the  BMI  of  members  who  passed  a  recent 
physical  fitness  test  (M=  25.7,  SD=3.38),  and  those  who  did  not  jM=28.9,  SD=4.6,  t  (889.13)  =-19.25,  p=,000]. 

The  magnitude  of  the  difference  was  large  id  =  1 .29.  effect  size  r  =  0.54). 

Implications:  The  mean  BMI  in  all  categories  was  overweight  by  the  National  Heart.  Lung,  and  Blood  Institute 
guidelines.  Future  studies  should  explore  how  vigorous  PA  and  unique  aspects  of  the  military  environment  affect 
BMI. 

Research  Support  Source:  Uniformed  Services  University,  Office  of  Research 
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Characteristics  of  Military  Service  Members  Who  Intend  to  Quit  Smoking 
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Problem:  The  Survey  of  Health  Related  Behaviors  (SHRB)  tracks  progress  of  United  States  (US)  military  per¬ 
sonnel  towards  goals  set  by  the  current  US  health  initiative.  Increasing  costs  from  tobacco  use  on  society  has  led 
many  to  examine  military  cigarette  use  but  limited  information  exists  describing  characteristics  of  military  per¬ 
sonnel  who  smoke  with  intentions  to  quit. 

Purpose:  The  purpose  was  to  identify  and  describe  demographic  characteristics  of  active  duty  military  personnel 
who  currently  smoke  cigarettes  and  have  intention  to  quit. 

Design  and  Methods:  A  descriptive  study  was  conducted  using  secondary  analysis  of  data  from  the  2005 
SHRB.  Specific  demographic  characteristics  of  active  duty  military  smokers  (n=4505)  were  extracted  and  ana¬ 
lyzed.  Descriptive  statistics  were  used  to  describe  and  summarize  identified  characteristics.  Independent  samples 
chi-square  analysis  was  used  to  examine  differences  in  intention  to  quit  smoking  and  several  demographic 

characteristics. 

Results:  Army  members,  enlisted  soldiers  E1-E3,  and  officers  from  all  services  smoke  the  most  and  have  the 
least  intention  to  quit.  Air  Force  members,  enlisted  E-7-E-9,  and  warrant  officers  from  every  service  and  African 
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